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MNOACHUTEJBHAA 3AIINCKA

[Ipu pazpaboTke mnporpamMMmbl 0 OHMOJIOTMH TEOPETUYECKYIO OCHOBY ISl ONpeiesieHuUs
NOJIX0/0B K (OPMHUPOBAHMIO COAEpKaHUS ydeOHOoro mnpeamera «buonorus» cocTaBuiIu:
koHuentyanbable nojoxenus @I'OC COO o B3anuM0OOYCIOBIEHHOCTH LENEH, CONEpKaHUA,
pe3ynbTaToB OOyueHUsi U TpeOOBaHUU K YPOBHIO MOATOTOBKH BBIMTYCKHUKOB, IMOJIOKEHHS 00
o0IIMX LEeNsIX M MPUHIHUINAX, XapaKTEPU3YIOLUIUX COBPEMEHHOE COCTOSIHHE CUCTEMbI CPETHETO
obmiero oobpazoBanusi B Poccuiickoit denepanun, a Takke MOJIOKEHUS O crienu(uke OUOIOTHH,
e 3HAYCHWU B TMO3HAHMM >KUBOH IMPHUPOIBI M OOECHEeUeHHH CYHIECTBOBAHMS YEJIOBEYECKOTO
obmiectBa. CoriaacHO Ha3BaHHBIM IOJIOKEHHSIM, OIpPEIeIeHbl OCHOBHbBIE (DYHKIUU MPOrPaMMBbI
1o OMOJIOTUU U €€ CTPYKTYpa.

[TporpamMma 1o 6uonoruu TaéT MPeCTaBICHUE O TeNIIX, 00 00IIeH cTpaTeruu 00yJeHus,
BOCIIUTAaHHUSI M PA3BUTUS OOYyYArOIIMXCS CpeAcTBaMH ydeOHoro mnpenmera «buomorusy,
ompezenseT o0sg3aTeNbHOE TMPEAMETHOE COJIEpKaHUEe, €ro CTPYKTYpPY, pachpeleieHHue o
pa3zenaM W TeMaM, PEKOMEHIYEeMYIO IMOCIIeOBATeNbHOCTh M3yYeHHUs] y4eOHOro Marepuana C
y4€TOM MEXIIPEIMETHBIX U BHYTPUIPEAMETHBIX CBs3€H, JIOTMKH 00pa30BaTeNIbHOTO IMpoLecca,
BO3PAaCTHBIX OCOOEHHOCTEN 00yUaroIIXCs.

B mporpamMe mno OHONOTMU TakkKe YYUTHIBAIOTCS TpeOOBaHMS K IIAHUPYEMbBIM
JUYHOCTHBIM, METANpEJAMETHBIM M MpPEIMETHBIM pe3ylbTaTaM o0yueHuss B (OPMUPOBAHUU
OCHOBHBIX BHJIOB yu4€OHO-TIO3HABATEILHOMN JIEATEILHOCTH/ydeOHBIX TEUCTBUI 00yUYaIOIIUXCS 110
OCBOEHUIO COJIEpP KaHUs OMOJIOTHYECKOr0 00pa30BaHUsI.

B mporpamme mo Ouonoruu (10-11 kmaccel, 6a30BbIl ypOBEHB) peali30BaH MPHUHIIUIL
MPEeMCTBEHHOCTH B UW3Y4YeHHHU Ouosioruu, Onaromapss 4YeMy B HeW MpoCMaTpUBaETCs
HAIpaBJICHHOCTh HA Pa3BUTHE 3HAHW, CBS3aHHBIX C (POPMHPOBAHHEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, IICHHOCTHBIX OpPHEHTAlMil  JIMYHOCTH, OSKOJIOTUYECKOTO  MBIILICHHS,
OpeJCTaBIeHUH O 370pOBOM o0OOpa3e KHU3HM U OEpeXHbIM OTHOIIEHHEM K OKpy»Karolen
npupoaHoii cpene. IloaTomy Hapsay ¢ M3ydyeHMEM OOLIEOMOIOTHYECKHUX TEOpHH, a TaKke
3HAHWHA O CTPOSHUU KHUBBIX CUCTEM PA3HOTO PaHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIONTUX B HUX
IPOIIECCOB B TIPOTpaMMe IO OHMOJIOTUW YJeNeHO BHHUMAaHHE WCIOJIh30BAHUIO TOTYYCHHBIX
3HaHWI B TOBCETHEBHOM KM3HU ISl PEIICHUs MPUKIAAHBIX 337a4, B TOM YHCIE: TPOQUIaKTUKA
HACJICICTBEHHBIX ~ 3a00NIeBaHUN  YeNOBEKa, MEIUKO-TEHETHYECKOrO  KOHCYJIbTHPOBAHUSA,
000CHOBaHMS KOJOTMYECKH 1€JIeCO00pa3HOro MOBEACHUS B OKpYXKalollel NMPUPOIHON cpese,
aHalM3a BIMSHUS XO3SHCTBEHHOH [EATENPHOCTH YEJNOBEKAa HAa COCTOSHHUE TPHPOIHBIX H

HCKYCCTBCHHBIX 3KOCHUCTEM. Ycunenne BHUMaHHS K HpHKJ’I&JIHOfI HaIpaBJICHHOCTHU yqe6H0ro



npeaMera «buonorus» MpoAUKTOBAaHO HEOOXOIUMOCTHIO 00eCreUeHUs YCIOBHM Ui peuieHUs
OJTHOW M3 aKTyaJIbHBIX 3a/1a4 IIKOJILHOTO OMOJIOTMYECKOro 00pa3oBaHus, KOTopas MpeArnoaraet
dopmupoBaHre y 00yYarOmUXCs CIOCOOHOCTH AaNTUPOBATHCS K H3MEHEHHUSM TUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.

buonorus Ha ypoBHe cpenHero obmiero oOpa3oBaHHs 3aHMMaeT BaxHoe mecto. OHa
obecrieunBaeT (hopMupoBaHHe Yy OOYYAIOMIMXCS TPEACTABICHUI O HAayyHOW KapTHHE MHpA,
pacumpsieT ¥ 00001IaeT 3HaHU O )KUBOH MPUpPOE, €€ OTIIMYUTEIBHBIX MPU3HAKAX — YPOBHEBOM
OpraHM3alMil U OHBOJIOLMU, CO3/MaéT YCJIOBUA JUIA: IO3HAHUS 3aKOHOB >KUBOI MPUPOIDI,
dbopmupoBanus (yHKIIMOHATIHLHOW TPaAaMOTHOCTH, HABBIKOB 37J0pPOBOr0 M Oe30macHOro odpasa
YKU3HHU, 3KOJIOTUYECKOTO MBIIIJIEHUS], LIEHHOCTHOI'O OTHOILIEHUS K KUBOM MPUPOJE U YETIOBEKY.

Bonbmioe 3HayeHne OMOJOTHS WMEET TakXKe Uil pEIICHUS BOCIHUTATENBHBIX U
Pa3BUBAOIIKX 33/1a4 CPeHEro olIiero oopazoBanus, coryanuzanuu odyvaronmxces. M3yuenue
Ounonoruun obOecrnieunBaeT YCIIOBUS TUISt dbopMupoBaHus MHTEIJICKTYaIbHBIX,
KOMMYHHUKAIIHOHHBIX M MH()OPMAIIMOHHBIX HABBIKOB, SCTETUYECKON KYIBTYPHI, CIIOCOOCTBYET
MHTETpaly OMOJIOTMYECKUX 3HAHUI C MPEJCTABICHUSMHU U3 JIPYIHMX Y4€OHBIX IpPEIMETOB, B
YacTHOCTH, (pU3uKu, XuMuu U reorpaduu. Ha3BaHHbIE MONOKEHUS O MIPeIHA3HAYECHUN Y4eOHOTO
npenmera «buonorus» CoCTaBUIM OCHOBY JUIS ONpEIENICHUs MOIXOJ0B K OTOOpY U
CTPYKTYPUPOBAHUIO €TO COAEPKAHUS, IPEJICTABIEHHOIO B IpOrpaMMe 0 OMOJIOTHH.

OTt60p conmepkanus yueOHOTO TpeameTa «buonorus» Ha 6a30BOM YPOBHE OCYIIECTBIEH
C MO3UIUH KYJIBTYpPOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM O0YYaIOIIUECS JOKHBI
OCBOMUTH 3HAHMS M YMEHHMs, 3HaUUMble i (popMUpOBaHUs OOIIEH KyIbTYphl, ONpeAesstoIne
aJIecKBaTHOE TIOBEJICHUE 4YeJIOBEKa B OKpY’Kalolllell MpUPOAHON cpene, BOCTpeOOBaHHBIE B
MOBCETHEBHOM KM3HU U MPAKTHYECKOU aesTesibHOCTH. Oco00€e MECTO B ATOM cHUCTEMEe 3HAHUM
3aHMMAIOT D3JEMEHTBhl COJCpXaHUsA, KOTOpble CIyXaT OCHOBOW i (HOPMHUPOBAHMS
IIPEJICTaBICHUA O COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTHHE MHpa U LEHHOCTHBIX
OpUEHTAIMAX JUYHOCTH, CIOCOOCTBYIOUINX I'YMaHU3alUHU OMOJIOTHYECKOT0 00pa30BaHusl.

CTpykTypupOBaHUE COJEpKaHUS Y4eOHOro MaTepuayiia B MpPOrpaMMe MO OHOJIOTHH
OCYILECTBJIEHO C Y4ETOM MPUOPUTETHOTO 3HAUEHHS 3HAHUH 00 OTIMYUTENBHBIX OCOOCHHOCTSX
JKUBOM TIPUPOIBI, O €€ YpPOBHEBOH OpraHM3alMd W HBOJIIOLMHU. B COOTBETCTBHUM C ITHUM B
CTpYKType ydeOHoro npeamera «buonorus» BbIJIEIEHBI CIENYIOUINE COJlepKaTelbHblEe TUHUU:
«buonorus kak Hayka. MeToabl Hay4HOro nmo3HaHus», «Kierka kak Ononoruyeckas CUCTEMay,
«OpranusMm Kak Ouosnoruyeckas cuctema», «CucremMa U MHOroo0pasue OpraHu4eckoro MHpay,
«OBOJIIOLINS JKUBOH MPUPOABI», « DIKOCUCTEMBI U MIPUCYIIUE UM 3aKOHOMEPHOCTH.

Henp u3yuenuss yuebHoro mpeamera «buonorus» Ha 0a30BOM ypOBHE — OBJIAJICHHE

0o0y4JarlImUMUC 3HAHUAMU O CTPYKTYPHO-(QYHKLIHMOHAIBHOM OpraHu3alliid >KMBBIX CHCTEM



pa3HOro paHra v NpuoOpeTeHrne YMEHHI UCIOIb30BaTh 3TU 3HAHMS AJI TPAMOTHBIX JIEHCTBHI B
OTHOIICHUH 00BEKTOB )KMBOW MIPUPOJIBI U PEIICHUS PA3IMIHBIX KU3HEHHBIX TIPOOJIEM.

JlocTtrxkeHne 1enu w3ydeHus ydeOHoro mpenmera «buonorus» Ha 0a30BOM ypOBHE
o0ecrieunBaeTcs pelieHrueM CIEeIYIOIUX 3a1au:

OCBOCHHE OOYYarOIIMMHCS CHUCTEMbl 3HAHUN O OHOJIOTUYECKUX TEOPUSIX, YUCHHSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTEe3axX, MpaBUiaX, CIyKallMX OCHOBOU Il (OpPMUPOBAHUS
MPEJICTAaBICHU O €CTeCTBEHHO-HAYYHON KapTUHE MHpa, O METOJaX HAay4dHOTO IO3HAHUS,
CTPOEHHH, MHOTOOOpa3sMH U OCOOCHHOCTSIX MKHMBBIX CHCTEM PAa3HOIO YpPOBHS OpraHU3allNU,
BBIJIAIOIINXCS] OTKPBITUSAX U COBPEMEHHBIX UCCIIEIOBAHUIX B OMOJIOTHH;

(dbopMupoBaHHE y OOydYaIONUXCS MO3HABATEIIbHBIX, MHTEJUICKTYAIbHBIX U TBOPYECKHX
CIIOCOOHOCTEH B MpoIecce aHaIM3a JaHHBIX O MYTSIX Pa3BUTHS B OMOJOTUH HAYYHBIX B3IJISJIOB,
UeH U MOIX00B K U3YUYEHUIO KHUBBIX CUCTEM Pa3HOTO YPOBHS OpraHHU3aIIH;

CTaHOBJICHHE Yy OOydYarommxcs oOmed KynbTypbl, (YHKIMOHAIBHOM TIPaMOTHOCTH,
pa3BUTHE YMEHUH OOBSCHATH M OLICHUBATH SIBJICHUS OKPYXKAIOMIETO MHUpPA YKHBOW MPUPOILI HA
OCHOBaHWH 3HAHWH ¥ ONBITA, MTOJTYICHHBIX TPU H3yYCHUH OUOJIOTHH;

dbopMupoBaHue y O0y4arOUIMXCsd YMEHUN WIUTIOCTPUPOBATH 3HAYEHHE OUOJOTMYECKUX
3HAaHUW B MPAKTUYECKOW MEATEIbHOCTH YEIOBEKa, Pa3BUTHH COBPEMEHHBIX MEIULHUHCKUX
TEXHOJIOTHI 1 arpoOMOTEXHOJIOTHH;

BOCIIUTAHHE YOCKIEHHOCTH B BO3MOXXHOCTH TIO3HAHHSI YEJIOBEKOM JKHUBON TPHUPOJIHI,
HE00X0UMOCTH OEpeKHOr0 OTHOIICHUS K Hel, COOMIOEHHUS STHUECKUX HOPM MPHU MPOBEICHUU
OMOJOTUYECKHX UCCIICIOBAHMIA;

OCO3HaHWE IEHHOCTH OMOJIOTMYECKUX 3HAHWU ]ISl TIOBBIMICHHS YPOBHS JKOJIOTHYCCKON
KYJIBTYPBI, JUIsl JOPMUPOBAHHUS HAYIHOTO MUPOBO33PCHHUS,

MPUMEHEHHE MPHOOPETEHHBIX 3HAHWN M YMEHUN B TOBCEIHEBHOH JKU3HM ISl OLEHKU
MOCNEACTBUI CBOEH NEATENbHOCTH MO OTHOIICHHIO K OKpYXalolled cpene, COOCTBEHHOMY
37I0pOBBIO0, 0OOCHOBAHUE U COOJIIOICHHE MEP MPOPMITAKTUKH 3a00JI€BaHUM.

B cucteme cpennero obmero odpazoBanus «buosorusy», nzydaemasi Ha 6a30BOM ypOBHE,
ABIISIETCS O0S3aTENbHBIM YUYE€OHBIM TPEIMETOM, BXOMSIIMM B COCTaB MPEIMETHOW o01acTu
«EcTecTBEeHHO-HAYUYHBIE MTPEIMETHI.

Jlnst u3ydeHus: OMoyIoruu Ha 6a30BOM YPOBHE CpPEHETO 001Iero 00pa3oBaHusl OTBOJAUTCS
68 gacoB: B 10 kimacce — 34 gaca (1 gac B Henento), B 11 kimacce — 34 gaca (1 gac B Henenio).

COJAEP)KAHUE OBYYEHUA

10 KJIACC



Tema 1. buojsiorusi Kak Hayka.

buonorus kak nayka. CBsi3b OMOJOTUHM C OOIIECTBEHHBIMH, TEXHUYECKUMHU U JAPYTUMU
€CTECTBCHHBIMU HayKaMu, (uiocodueii, 3TUKOW, ICTETUKON W mpaBoMm. Ponb Ouomoruu B
(dhOopMUPOBAHUN COBPEMEHHOW Hay4YHOU KapTUHBI Mupa. CrucTeMa OMOJIOTHYeCKHX HayK.

MeTo/p1 TO3HAHUS )KUBOW IPUPOIbI (HAOIIIOIEHUE, SKCIIEPUMEHT, OMMCAHNEe, U3MEPEHHUE,
KJ1accu(UKalus, MOJICTUPOBAHKE, CTATUCTUYECKAsi 00pabOTKa TaHHBIX).

JdemMoHcTpanum:

[Moprpetsl: Y. Jdapsun, I'. Mennens, H. K. Konbuos, /[x. Yorcon u ®@. Kpuk.

TaOJauIbl U CXEMBI: ((MGTO,I[BI MO3HaHMSA KUBOU MpUpOAbI».

JlabGoparopHble H NpaKTUYecKue padoThbl:
[IpakTnueckass pabora Ne 1. «Vcnonb3oBaHue pasnMyUHBIX METONOB IPU H3YYEHUU

OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. ’KuBble cucTeMbI H MX OPraHU3aIUA.

XKusbie cuctempl (OMOCHCTEMBI) Kak NpeaMeT H3ydeHwsl Omojoruu. OTiIHuYue >KUBBIX
CHUCTEM OT HEOPTraHUYECKOM MPUPOBI.

CpoiicTBa OuocucTeM W HUX pa3HOOOpa3ue. YPOBHHU OpraHu3alid OHOCHCTEM:
MOJIEKYJISIPHBIMA,  KJIETOYHBIM,  TKAHEBbIA, OPraHM3MEHHBIM,  MONYJSIHUOHHO-BUIOBOM,
9KOCUCTEMHBII (0MOTeo1IeHOTHYECKUI), OMOCHEPHBIII.

JdemoHncTpanum:

Tabnuikel 1 cxembl: «OCHOBHEIC MMPpU3HAKHU KU3HUD, ((ypOBHI/I opraHu3anuvunu JKMBOM

TIPUPOIBI.

O6opynosanue: Moaens Monekysbl JJHK.

Tema 3. XumMH4eCKHil COCTaB U CTPOCHHE KJIECTKH.

XUMUYECKUM  COCTaB  KIETKM.  XUMHYECKHE  DJJEMEHThl:  MaKpOAJIEMEHTBHI,
MHUKpPOJIEMEHTHL. BoJ1a 1 MUHEpaJIbHBIE BEIIECTBA.

@OyHKIMM BOJbl M MHUHEpPAJIbHBIX BELIECTB B KieTke. llomnepxaHue OCMOTHYECKOIO
GanaHca.

benku. CoctaB u cTpoeHue 6e1KoB. AMUHOKHCIOTH — MOHOMEpHI OenkoB. HezameHnumebie
U 3aMEHHMbl€ AMHUHOKHCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHHM CTPYKTYpbl O€NKOBOI
MOJIEKyJbl (TIepBUYHAs, BTOPUYHAs, TPETHYHAs M YETBEPTHYHAS CTPYKTypa). XHUMHUYECKHE

cBoiicTBa OenkoB. buonoruueckue GpyHKIMN OETKOB.



depMeHTH — Omosiormueckue Katanu3aTtopbl. CTpoeHue (epMeHTa: aKTUBHBIM IIEHTD,
cyoctpatHas  crenuduuHocts. Kodepmentsl. Butamuubel.  Omiuuust  (GepMEHTOB  OT
HEOPraHWYECKHUX KaTalIn3aToOpoB.

VYrneBoasl: MoHoOcaxapuabl (IVIOKO3a, pubo3a U JAe30Kcupubo3a), aucaxapupsl
(caxapo3a, JlakTo3a) M IoJUcaxapuabl (Kpaxmall, IJIMKOT€H, LeJUIono3a). buonorunueckue
(byHKIUU YTIIEBOOB.

Jlumuapr:  Tpurmuuepuasl, Gocomunuapl, crepounsl. [uapodmibHO-THIPOGOOHBIE
cBoiicTBa. buonornueckue Gpynkuuu naunuaoB. CpaBHEHUE YIJIEBOAOB, OEIKOB M JIMIHUIOB Kak
VCTOYHUKOB DHEPIUH.

Hyxnennossie xucnorsl: JJTHK 1 PHK. Hykieotuasl — MOHOMEpBI HyKIE€MHOBBIX KUCIIOT.
Crpoenne u ¢ynkunu JHK. Crpoenne m ¢ynxnun PHK. Bugst PHK. AT®: crpoenue u
GbyHKIHH.

[urtonmornusa — Hayka o kierke. Kiertounas Teopusi — npuMmep B3aUMOJCHCTBUS MIEH U
(GakTOB B HAYYHOM NO3HAHUHU. MeTO bl U3yUEHUSI KIIETKH.

Knerka xak nenoctHas xuBast cuctema. O0Iue Npru3Haky KIETOK: 3aMKHYTasi HapyKHast
memOpaHna, mosiekyibl JIHK kak reneTnueckuil anmnapat, cucteMa CUHTe3a Oeka.

Tunbl kieTok: sykapuoTudeckas u mpokapuoruyeckas. OcCOOEHHOCTH CTPOEHUS
npokapuotTuyeckoil kiuetku. Kinerounas crenka 6akrepuil. CTpoeHHE SyKapuOTHUECKON KIIETKH.
OcHOBHBIE OTINYUS PACTUTEIBHON, )KUBOTHOM U TPUOHOMN KIIETKH.

IToBepXHOCTHBIE CTPYKTYpPbI KJIETOK — KJIETOYHAsl CTE€HKA, INIMKOKAIMKC, UX (DYHKIHH.
[Tna3matnueckass memOpaHa, e€ cBoiictBa M (QyHkiuu. lluromyazMa u e€ OpraHoOMJIBL
OnnomeMOpanHnblie opranouas! kinetku: JIIC, anmapat [N'onbaxu, muzocomsl. IloayaBToHOMHBIE
OpraHoubl KJIETKU: MHUTOXOHAPUH, IMiIacTuiabl. IIpoucxoxaeHne MUTOXOHAPUNA M IJIACTHI.
Buas! nmnactu. HememOpaHHbIE OpraHOM bl KJIETKH: pUOOCOMBI, KII€TOYHBIN LIEHTP, IEHTPHOIIH,
PECHUYKH, KTYyTUKU. DyHKIINN OpraHOUAOB KIETKU. BkitoueHus.

SAnpo — perynsTopHblii LeHTp KieTku. CTpoeHue sapa: saepHas 0001049Ka, Kapuoriazma,
XPOMAaTHH, AJPBIIIKO. XPOMOCOMBI.

TpaHcnopT BeIIECTB B KIIETKE.

JdemoHcTpanum:

[Moptpetsl: A. JleBenryk, P.I'yk, T.IBann, M. llneiinen, P.Bupxos, [Ix. Yotcon,
@. Kpuk, M. Yunkunce, P. ®panxnun, K. M. bap.

[Inarpammel: «PacnipeneneHne XMMHMUYECKHX JJEMEHTOB B HEXHBOW  INPHUPOAEY,
«Pacnipenenenne XUMUYECKUX JIEMEHTOB B )KMBOW ITPUPOIEN.

Tabmuubl u cxemsbl: «llepuogndeckass TaOiauIla XUMHUYECKUX JJIEMEHTOB», «CTpoeHHe

MOJIEKYJBI BOJbD», «buocunres 6enka», «CTpoeHne Moiekyisl 6enka», «CtpoeHue pepmeHTay,



«Hyxnennoseie kucnotel. [JHK», «Ctpoenne monekynsl AT®», «CTpoeHHe 3yKapuOTHYECKOM
KieTkny», «CTpoeHue KUBOTHOM KieTkn», «CTpOEHHE pPACTUTENbHOW KIeTKny», «CTpoeHue
MPOKAPUOTUUYECKON KIIETKN», «CTPOCHHE si/Ipa KIETKU», «Y TIeBOABDY, «JIMIuab».

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, O00OpYAOBaHHWE IS MPOBEACHHS HAOIIOJCHUH,

U3MEpPEHMi, SKCIEPUMEHTOB, MUKPOIIPENapaThl PAaCTUTENIbHBIX, KUBOTHBIX U OaKTepHAbHBIX
KJIETOK.

JlabopaTopHble U MPaKTHYECKHE PAOOTHI:

JlaGopaTopHas pabdota Ne 1. «M3yueHne KaTaIMTHYECKOW aKTUBHOCTH (EepMEHTOB (Ha
pUMepe aMHJIa3bl WM KaTanaas3bl)y.

JlaboparopHast pabota Ne 2. «l3ydeHue CTpOeHHUs KIETOK PACTCHUH, >XUBOTHBIX H

OaxkTepuii 10X MUKPOCKOIIOM Ha FOTOBBIX MUKpPOIIpENnapaTax U UX OMHCAHUEY.

Tema 4. /KusHeaesTeJIbHOCTH KJIETKH.

OOmeH BemiecTB, WIM MeTaObOIM3M. AccuMWwiIMs (TUIACTHYECKUM OOMEeH) U
JUCCUMMIIALIUSA (SHEPreTUYecKHii 0OMeH) — JIBe CTOPOHBI €AMHOTO Ipolecca MeTabonusma. Posb
3aKOHOB COXPaHEHMsI BELIECTB ¥ SHEPTHH B IOHUMaHUU METa0oIM3Ma.

Tumnsl oOMeHa BemiecTB: aBTOTPOQHBIM U reTepoTpodHbii. Pons GepMeHTOB B 00MEHe
BELIECTB U [IPEBPALICHUH SHEPTUU B KIIETKE.

®otocunte3. CperoBas M TeMHOBass (a3bl (oTocuHTe3a. Peakuum ¢dorocunresa.
O¢ddexTuBHOCTH (poTOCHHTE3a. 3HAUEeHUE (POTOCUHTE3A [UId KU3HHU Ha 3emiie. BausHue ycioBuit
cpelibl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIILIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PaCTEHUH.

XeMocuHTe3. XeMOCUHTE3UPYIOINE OakTepuu. 3HAYCHUE XEMOCHUHTE3a JJI JKU3HU Ha
3emue.

OHepreTndyeckuii oOMeH B  KieTke. PaciueruieHue BeIIEeCTB, BBIJICIEHUE U
AKKyMYJINPOBaHHME SHEPTUU B KJIETKE. DTallbl 3Heprernyeckoro oomena. ['nukonus. bpoxxenue u
ero Buabl. KucmoponHoe okuciaeHwe, WIM KJIETOYHOE JbixaHue. OKHUCIUTENbHOE
dochopunuposanue. DPPEeKTUBHOCTb IHEPTETUUECKOT0 OOMEHa.

Peakuum wmatpuuHoro cuHte3a. [enermueckas wunpopmamms u JHK. Peanuzanus
FeHeTUYecKoi MHpopMaluu B KieTke. ['eHeTnueckuil koA U ero cBOMCTBa. TpaHCKpUNLIUS —
maTpuuHblii cunTe3 PHK. Tpancnsuus — Ouocunres Oenka. Drtansl TpaHciasuuu. Konuposanue
aMHHOKHUCIOT. Pons pubocom B OnocuuTe3e Oelka.

Hexnerounsle ¢opmbl ku3Hu — BHUpychl. Mcropus otkpeitus BupycoB (/.
W. UBanoBckuif). OCOOEHHOCTH CTPOECHHS W KU3HEHHOTO IMKJIa BUpPYcOB. bakrepuodaru.

bone3nu pactenuii, )KUBOTHBIX U YeNIOBEKa, BhI3bIBa€Mble BUpycamu. Bupyc nmmyHonedunnra



yenoBeka (BUY) — Bo30oymutens CIIMJla. OOpaTHas TpaHCKpHUIIIMS, peBEepTa3a M HHTETpasa.
[TpoduakTuka pacpocTpaHEeHUs] BUPYCHBIX 3a00JIeBaHUIA.

JdemMoHcTpanum:

Hoptpetst: H. K. Konsuos, J1. . Usanosckuit, K. A. Tumupszes.

Tabmumbl ~ w  cxembl: «Tunel  muTanus», «Metabomusm»,  «MHUTOXOHIPHUSY,

«OHepreTuueckuii oomMen», «Xnopormnacr», «Porocuntes», «Crpoenune IHK», «Ctpoenue u
¢ynkunonupoBanue reHa», «Cunre3 Oenmka», «leHermyeckwii  Kon», «Bupych,
«baktepuodarn», «Ctpoenne u ku3HeHHBId 1wk Bupyca CIIW[a, Oaktepuodaray,
«Pemmukanms JJTHK».

Ob6opynoBanue: moaenu-ammnkanun «Y qsoenune IHK u tpanckpumnusy, «buocunres

oenka», «CTpoeHue KIeTkn», Mojens cTpykTypsl JJHK.

Tema 5. Pa3MHoOKeHHe M HHAUBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Knerounblii nuki, WM SKM3HEHHBIM MK Kietku. WHTepdasza m mwuro3. Ilpomeccsr,
nporekaromuye B uHTepdase. Permmkanms — peaknus marpuuHoro cuHrte3a JIHK. Ctpoenue
XpoMocoM. XPOMOCOMHBIH HA0Op — KapHOTHUIL. JMIUIOWIHBIA W TalUIOWAHBIA XPOMOCOMHBIC
Habopbl. XpomaTtuabl. LluTomornueckrue OCHOBBI Pa3MHOXKEHUS U UHIWBUAYAIHHOTO Pa3BUTHUS
OpraHu3MOB.

Henenue kinetku — muto3. Craguum murtosa. [Ipouecchl, MpOUCXOASIIME Ha Pa3HbIX
CTaIusX MUTO3a. bHonornyeckuii CMBICI MHTO3a.

[Tporpammupyemast Tubeinb KJIETKH — aromnTo3.

@opMBl  pa3MHOKEHHSI OPraHM3MOB: Oecrmojioe © TmojoBoe. Bwuasl Oecmonoro
Pa3MHOXKEHUS: JIeJICHHe HaJBOE, MOYKOBAaHHE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oOBaHUE,
BEr€TATUBHOE PAa3MHOKEHHUE. VICKyCCTBEHHOE KJIOHMUPOBAaHHWE OPraHU3MOB, €r0 3HAUYEHUE IS
CEJICKITHH.

[TonoBoe pa3MHOXEHHUE, €T0 OTINYHUS OT OECIOIOorO.

Meiio3. Cragun meitosza. [lporeccsl, npoucxondiue Ha cragusx Menosa. IloBeaenue
xpomocoM B Mero3e. Kpoccunrosep. buonornuecknii cMbIca 1 3HaYEHUE MEH03a.

IMameTorenes — mporecc 06pa3oBaHUs MOJOBBIX KIETOK Y KUBOTHBIX. [105I0BBIC Kene3bl:
CeMEHHUKHU U smyHuKH. OOpa3oBaHME W PA3BUTHE TOJIOBBIX KJIETOK — raMeT (CrepmMaTo30u1,
SWIIeKIIeTKa) — crepMaToreHe3 U oBoreHe3. (OCOOCHHOCTH CTPOCHHS SHIEKIETOK U
crepmaTto3onaoB. Omnoaorsopenue. [laprenorenes.

NunuBuayanbHoe pa3BuTHE (OHTOTEHE3). DOMOpHOHAIBHOE pPa3BUTHE (IMOPHOTEHE3).
Ortanbl SMOPUOHAIBHOTO PA3BUTHSI y TIO3BOHOYHBIX JKHUBOTHBIX: JAPOOJIEHWE, TaCTPYJISAIHSA,

opranoretes. [locramOproHanbHOe pa3BuTHE. THUIBI MOCTIMOPHOHAIBHOIO PA3BUTHUS: HPSIMOE,



HemnpsiMoe (JIMYMHOYHOE). BiusHuMe cpeipl Ha pa3BUTHE OPraHu3MoOB, (AKTOPBI, CIIOCOOHBIC
BBI3bIBAThH BpO)K,Z[éHHBIe ypoAacTBa.

Poct u pa3zButue pacrenuii. OHTOreHe3 I[BETKOBOTO PACTEHUS: CTPOCHUE CEMEHH, CTa TN
pa3BUTHSL.

JdemoHcTpauuu:

Tabnuie! u cxembl: «@opMbl pa3MHOKEHUSI OPraHU3MOBY, «J[BOIHOE OIJIOJOTBOPEHUE Y

LBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOXXEHUE pPacTCHUN», «JleleHne KIIETKU
OaxTtepuii», «CTpoeHHE MOJOBBIX KIETOK», «CTpoeHHe XpOMOCOMbBD», «KIETOUHBINH UK,
«Permmukanus JJHK», «Murtos», «Meio3y, «lIpsimoe u Henpsimoe pa3Butue», «l'amerorenes y
MJIEKONIUTAIOIIUX U YeNloBeKa», «OCHOBHBIE CTaJUU OHTOTEHE3A».

O6opynoBaHKe: MUKPOCKOT, MHKpomnpenaparbl «CIepMaTo30HIbl MIICKOIUTAIOIIET O,

«lifekneTka milekonurTaroniero», «KapuokuHe3 B KIETKax KOpEIIKa JIyKa», MarHUTHas
MoJieNb-anrnKanms «/enenue kietkny, moaens JJHK, Moaens meradaszHoii XpOMOCOMBI.

JlaGopaTopHble M IPaKTHYeCKUEe PadoThI:

JlaboparopHast padota Ne 3. «HabmoieHrue MUTO3a B KJIIETKaX KOHYMKA KOpPEIIKa JTyKa Ha
TOTOBBIX MUKpOIIpErapaTax.

JIabopatopHass pabora Ne4. «l3ydeHHe CTPOCHHS IIOJIOBBIX KIETOK Ha TOTOBBIX

MUKpOIIpenaparax».

Tema 6. HacsieicTBEHHOCTh U U3MEHYUBOCTH OPraHU3MOB.

[Ipenmer m 3agaum reHeTuku. VcTopusi pa3BUTHUS TEHETUKU. Poiab LUTONOTHH M
AMOPHOJIOTUN B CTAHOBJICHUHU T€HETHUKU. B pocCUCKUX U 3apyOESKHBIX YUEHBIX B PA3BUTHE
TeHeTUKU. MeTobl TEeHEeTUKH (THUOPHUIONIOTUYECKUM, UHUTOTEHETHYECKH, MOJIEKYISIpHO-
reHeTudyeckuil). OCHOBHbIE T€HETUYECKHE MOHATHUSA. | eHeTnYeckass CHMBOJIMKA, UCIIOJIb3yeMasl B
CXEMaxX CKpEIIMBAHUM.

3aKOHOMEPHOCTH  HACNEJOBaHUs  TPU3HAKOB,  ycTaHOBIeHHble [. Mennenem.
Monoru0puaHoe ckpenmBanue. 3aKoH equHOo00pasusi THOPUIOB MEePBOTO MoKoyeHus. [IpaBuio
JTOMUHUPOBaHUS. 3aKOH paculeruieHus npu3HakoB. ['mmore3a uucrtorel ramer. IlomHoe u
HETIOJHOE JOMUHUPOBAHUE.

JuruOpuaHoe CKpelmMBaHUE. 3aKOH HE3aBUCUMOTO  HACIEOBaHUS  IPU3HAKOB.
[{uToreHeTHYECKHEe OCHOBBI TUTHOPHIHOTO CKPEIIMBAHUSA. AHAIU3UPYIOLIEE CKpeIllMBaHUE.
Hcnonp30BaHre aHATM3UPYIOIIETO CKPEIIMBAHUS JJIsI ONIPEIeICHHsI TEHOTUTIA OCOOU.

CuernnieHHoe HacienoBaHue Tmpu3HakoB. PabGora T.Moprana 1o CIEIUIGHHOMY
HaCJIeIOBAaHUIO Ir'eHOB. HapyleHne ciernieHns TeHOB B PE3YyJIbTaTe KPOCCUHTOBEpa.

XpOMOCOMHast TEOPHS HACIEICTBEHHOCTH. | eHETHYEeCKHEe KapThI.



I'eneruka nmona. XpoMOCOMHOE OINpENENCHHE M0Jia. AYTOCOMBI M TIOJIOBBIE XPOMOCOMBI.
['omorameTHsle M rereporaMeTHbie opraHu3Mbl. HacnemoBaHue NpPU3HAKOB, CIEIUICHHBIX C
IOJIOM.

N3menunBoCTh. BuAbl M3MEHUMBOCTU: HEHACIEACTBEHHAs M HACIEACTBEHHas. Ponb
cCpeapl B HEHACJHEICTBEHHON  M3MEHYMBOCTH.  XapaKTepUCTUKa  MOAU(PUKAIMOHHON
W3MEHUYMBOCTH. BapualmoHHbBIA psj M BapualMoHHas Kpuas. Hopma peakuuu mnpusHaka.
KonuyecTBeHHbIE M  KAueCTBEHHbICE TNPU3HAKM M WX Hopma peakiuu. CBoiicTBa
MOIM(PUKAITIOHHOM U3MEHYUBOCTH.

HacnencrBennasi, iy reHOTUNIMYECKasi, ©3MEHYUBOCTh. KOoMOMHATUBHAS N3MEHUYUBOCTb.
Meiio3 u MoNOBOM mpolecc — OCHOBA KOMOMHATMBHOW M3MEHUMBOCTH. MyTallMOHHas
W3MEHUYMBOCTh. Kiaccuukamuss Myranuil: TeHHBbIE, XpPOMOCOMHBIC, T€HOMHBIC. YacTtoTa U
NPUYMHBL MyTaluil. MyTtarennbsie ¢akTopbl. 3aKOH TOMOJIOTHYECKUX PSIIOB B HACIEICTBEHHOMN
n3menunBocty H. M. BaBuiosa.

Buesinepnast HacIeICTBEHHOCTh U U3MEHYUBOCTb.

I'enetnka uenoBeka. Kapmorun denmoBeka. OCHOBHBIE METOJIbI T'€HETHUKH YeEJIOBEKa:
reHealoTHYecKuii, OJIM3HELOBbIM, IUTOTCHETUYECKUH, OMOXUMHUYECKHH, MOJEKYISIpPHO-
reHetudeckuid. COBpEeMEHHOE OIpeAeNICeHUEe TE€HOTUIIA: IOJHOIN€HOMHOE CEKBEHHUPOBAHMUE,
TeHOTHUIUpPOBaHKHE, B ToM uucie ¢ nomomibio [1I[P-ananmuza. HacnencrBennsie 3aboseBaHus
YeJIOBEeKa: TeHHble Oone3Hu, OO0Ne3HM C  HACIEACTBEHHOM  MPEApacionoKEHHOCTHIO,
XpoMocoMHbIe Oone3Hu. ComaTuueckue M TeHepaTHBHbIe MyTanuu. CTBOJOBBIE KIIETKH.
[TpuHIMIIBI 370pOBOTO 00pa3a >KU3HH, NUATHOCTUKU, MPOPHUIAKTUKH U JICYCHHUS] TeHETUYECKIX
Oose3Heil. MenuKo-reHeTHYeCKOe KOHCYJIbTUPOBAaHUE. 3HAYECHUE MEIAUIIMHCKOW TEHETHKU B
MPEIOTBPAIIEHUH U JICUCHUHN TeHETHYECKUX 3a00JIEBaHHI YeTIOBEKaA.

JdemoHcTpanum:

Hoprpetst: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B. Tumodees-
Pecosckmii, H. . BaBuios.

Ta6nmu,1 1 CXEMBI: ((MOHOI‘I/I6pI/II[HOC CKpCIIMBAHUEC U €TO HUTOICHETUYCCKAasA OCHOBA»,

«3aKOH pacIIEeIUIEHUs] M €ro IMTOICHETHYECKass OCHOBa», «3aKOH YHCTOTHI TaMeT»,
«urnbpunHoe ckpeumBanuey», «LluTonornueckue OCHOBBI JUTMOPUIHOTO CKPEIIMBAHUSY,
«Meiio3», «B3auMozaeicTBre ajuIebHBIX TE€HOBY, «l €eHeTnYecKkne KapThl paCTEHUMN, KUBOTHBIX
u yenoBeka», «['eHeTuka mona», «3aKOHOMEPHOCTH HACIEIO0BaHMS, CLEIUIEHHOTO C IOJOM,
«Kapuotunsl dYenoBeka W KHUBOTHBIX», «Buasl u3MeHunmBoCcTH», «MoanpukanuoHHas
U3MEHYMBOCThY», «HacnenoBanue pesyc-akropa», «l'eHeTnka rpymnn KpoBu», «MyTalnnoHHas

U3MEHYHUBOCTDH.



ObopynoBanue: Moaenu-anuIMKanun  «MoOHOTHOpHUIHOE CKpenuBaHue», «HemomHoe

JOMHHHUpOBaHHE», «/lurubpuanoe ckpemmBanue», «llepekp€cT XpomMocom», MHKPOCKON U
MuKponpenapat «Jpo3oduna» (Hopma, myTanuu (GOpMbI KPBLILEB U OKPACKH Tela), repoapuit
«I"opox moceBHOW.

JlabopaTropHble U NpaKTHYecKue padoThbl:

JlaboparopHast pabota Ne 5. «M3yueHue pe3yabTaTOB MOHOTUOPUTHOTO ¥ TUTUOPUIHOTO
CKpEIIUBAHUS Y IPO30(HUITBI HA TOTOBBIX MUKpPOIIpENapaTax.

JlaGopaTtopHas padota Ne 6. «3yyeHne MoaupuKarMOHHONW U3MEHYMBOCTH, TTIOCTPOCHUE
BapHAIlMOHHOTO psiZia U BapUAILIMOHHOM KPUBOI.

JlaGopatopnass pabGora Ne7. «AHanu3 MyTamuii y JApo30QMiIbl Ha TOTOBBIX
MUKpOIIpenaparaxy.

HpaKTI/I‘leCKaﬂ pa60Ta Ne 2. «CocraBiieHne 1 aHaJIN3 POAOCIOBHBIX YCJIOBCKaA».

Tema 7. Cesiekunsi oprann3moB. OCHOBBI OMOTEXHOJIOTUH.

Cenekius Kak HayKa M MPOLECC. 3apOXKICHUE CENIEKIUU U JoMecTuKauus. Ydyenue H.
W. BaBuioBa 0 LEHTpax MPOUCXOXACHHS W MHOrooOpaszus KyJIbTYPHBIX pacTeHuil. L{eHTpbl
IIPOUCXOXKACHUS JOMAIITHUX KUBOTHBIX. COpT, IOpOJIa, IITAMM.

CoBpeMeHHbIE METO/Ibl CeNIEKIIMU. MaccoBBIi M MHAMBUYAIbHBIH OTOOPBI B CENEKIUU
pacteHuil U kuBOTHBIX. OlIeHKa 9KcTephepa. bIN3KOpoaCTBEHHOE CKpEIUBaHUE — UHOPUIMHT.
Uucras nuHusa. CkpemuBaHMe YHUCTBIX JMHUK. ['erepo3uc, wnm ruOpugHas Cuia.
HepoactBennoe ckpemmuBanue — ayrOpuauHr. Otnan€éHHas rudpuauzanus U e€ yChexw.
NcKkyCCTBEHHBIN MyTareHe3 W MOJYyYECHHE MOJIUILIOUIOB. JOCTMIKEHHSI CEJEKUHUH PacCTEHU,
JKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonorus kak oOTpacib MPOM3BOJACTBA. ['€HHas HMH)KEHepus. OTambl CO3JaHUS
pexomOunantHoil JIHK um Tpancrennsix opranusmoB. Kiierounas wunxenepus. Knetounsie
KyJbTypbl. MHUKPOKJIOHAJIBHOE pa3MHOKEHHE pacTeHUi. KiloHupoBaHue BbICOKOIIPOTYKTHBHBIX
CEJIbCKOXO3SHCTBEHHBIX OPraHU3MOB. OKOJOTHYECKHE M JITHYecKkue mpobdiembl. MO —
TeHeTUYECKU MOIU(DUIIMPOBAHHBIE OPTaHU3MBI.

JleMOHCTpAIINH:

[Moptpetsl: H. U. BaBusios, U. B. Muuypun, I'. /I. Kapneuenko, M. ®@. NBaHOB.

Tabnuuel 1 cxemsbl: kapTa «L[eHTpBl TPOMCXOXKIEHUS W MHOro0Opasusi KyJIbTYPHBIX

pacteHuit», «llopoabl JOMaIHUX XKUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHui», «OtnanéHHas
rubpuamzamusy, «Pabotel akamemuka M. @. UBanoBay, «llomummoumus», «OOBEKTHI
ouotexHonorun», «Kierounsie KynbTypel U KJIOHHUpOBaHUE», «KOHCTpynpoBaHHE M TEPEHOC

TCHOB, XpPOMOCOM).



O6opyaoBaHKe: MYJISDKU TJI0JIOB M KOPHEIJION0B AUKUX (POPM M KYJIbTYpHBIX COPTOB

pactenuii, repoapuit «CenbCKOX035ICTBEHHBIE PACTCHUS.

JlaGopaTopHble M IpPaKTHYeCKUe padoThI:

Okckypcusi «OCHOBHBIE METOJBI M JOCTH)KEHUS CEJICKIMU PACTeHUN W KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (hepMy, COPTOUCIHBITATEIbHBIA YYacTOK, B TEIJIMYHOE

XO035ICTBO, JTa0OPATOPHUIO arpOyHUBEPCUTETA WIIM HAYYHOTO IIEHTPA)».

11 KJIACC

Tema 1. DBoJIIOLIMOHHAS ONOJIOTHS.

[IpennocslIku BO3HUKHOBEHMS 3BOJIIOLIMOHHOM TEOpPUHU. ODBOJIOLUOHHAS TEOPUS U €€
MeCTO B OHojoruu. BinsHue 3BOIIOLIMOHHON TEOpUU Ha pa3BUTHE OMOJIOTHH U JPYTUX HAYK.

CunerenbcTBa sBoytolMU. [laneoHTonOrMYecKue: MOCIEA0BATEILHOCTD IOSIBJICHUS
BUJIOB B MaJICOHTOJIOIMYECKOH JIETOIUCH, NIepexo/iHble (opMbl. bruoreorpaduueckue: cxoacTBo
U paznuuue GayH u Gpiop MaTepUKOB U OCTPOBOB.

DOMOPHOJIOTHYECKUE: CXOJICTBA U Pa3Iuyus dMOPHOHOB pa3HBIX BUIOB IO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: T[OMOJIOTMYHBIE, aHAJOTUYHbIC, PYIUMEHTApHbIE OpraHbl,
aTaBU3Mbl. MOJIEKYJIAPHO-OMOXUMHUYECKUE: CXOJCTBO MEXAaHHW3MOB HACIEICTBEHHOCTH U
OCHOBHBIX METa0OJMYECKUX MTyTeH Y BCEX OPraHU3MOB.

OpomonmonHas teopust Y. JlapBuna. Ilpennochbuiku BO3HMKHOBEHHS JlapBUHU3MA.
JIBumokyiue Ccwibl ABOMIOLMM  BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE IpU
OTPaHUYEHHOCTH pPECypcoB, HeompelenéHHas HW3MEHYMBOCTb, OOphOa 3a CylIecTBOBaHHE,
€CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopus 3Bosonnu (CTI) u e€ 0oCHOBHbBIE MOJIOKEHUS.

Muxkposomtornus. [Tonynsannsa Kak eIMHUIA BUAA U 3BOJIIOLUU.

JiBrxyue cuibl ((akTopsl) SBOJIOLMU BHJIOB B IpUpoje. MyTallMOHHBIM mporece U
KOMOMHATHBHAs M3MEHUYMBOCTh. IlomynsiuoHHble BONHBI W Jpeld reHoB. M3omsauus u
MUTpanus.

EctectBenHblii 0TOOp — HampaBisitolMi ¢pakTtop 3BomOIUU. DOpPMBI €CTECTBEHHOTO
otbopa.

[IpucnocoOaeHHOCTh ~ OpPraHU3MOB  Kak  pe3yibTaT  3Bomoouud.  [Ipumepst
npucnoco0IeHnit y Opranu3MoB. ApoMop(o3bl U UAN0AIANTALUH.

Bun u Bumoo6pazoBanue. Kpurepuum Buaa. OcHoBHble (OpMBI BHI000pa30BaHUS:

reorpadu4eckoe, IKOJIOTHIECKOE.



MakposBomtorusa. @opMbl ABONIONUN: (PriIeTHYECKast, TUBEPreHTHAs, KOHBEPreHTHas,
napasuienpHasi. HeoOpaTuMOCTh SBONIOIHH.

[Ipoucxoxaenue OT  HECMEUUATM3UPOBAHHBIX  IPEIKOB. [Iporpeccupyromas
crienanu3amnus. AJlanTUBHAS paidalus.

JdemoHcTpauuu:

Hoptpetsr: K. Jlunne#t, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K. M. bap,
9. I'exkenb, @. Mrosep, A. H. CeBeprios.

Tabmuiel U cxeMbl: «Pa3Butne OpPraHu4cCKoro Mupa Ha 3CMJ'IG», <(3apOI[I>IH_II/I

MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «DopMbl OOpbOBI 3a  CYIIECTBOBAHHUEY,
«EcrecTBeHHbIli  0TOOp», «MHOrooOpasue copToB pacTeHmit», «MHoroobpasue mOpoa
JKUBOTHBIX ), «Ilomymsuny, «MyTanuoHHas U3MEHYHUBOCTDY, «Apomopdo3bI»,
«Unnoanantamumy, «OO0mas aereHepauus», «JBrkymue cuiibl sBomonuny, «Kapra-cxema
mapmipyra nyremectBus Y. Jlapuna», «boprba 3a cymiectBoBaHue», «lIpucnoco0ieHHOCTh

Opranu3MoBy, «I'eorpaduueckoe Bu1000pa3oBaHme», « IKOIOTUIECKOE BUI000pA30BAHUE).

OO6opynoBanue: KOJICKIHS HACEKOMBIX C pa3IMYHBIMU TUTIAMH OKPACKH, HAOOp TUI0I0B
U ceMsH, Kosekuus «l[Ipumepsl 3alUTHBIX MPHUCIIOCOOJCHUH Y JKMBOTHBIX», MOJEIb
«OCHOBHbIE HalpaBJIEHUs 3BOJOLUNY», 00BEMHass Mojaenb «CTpoeHHe TOJIOBHOIO MO3ra
IIO3BOHOYHBIX ).

buoreorpaduueckass kapra wmupa, Komiekius «DOpMbl COXPaHHOCTH HCKOIIAeMbIX
KUBOTHBIX U pacTeHUil», Mojenp anmiaukanus «llepekpéct xpoMocom», BIaXHbIE MpenapaTbl
«Pa3Butne Hacekomoro», «Pa3BuTHe JATYIIKM», MUKporpenapar «Jlpozodumna» (Hopma,
MyTaluuu (OpMbI KPbUIbEB U OKPACKH TEJA).

JlaGopaTopHble U IPaKTHYeCKUE PadoThI:

JIaGopatophas pabota Ne 1. «CpaBHeHue BUJIOB 110 MOP(HOIOTHIECKOMY KPUTEPHION.

JIaGopatopHass pabora Ne2. «OmnucaHue NPUCHOCOONIEHHOCTH OpraHusMa H eé

OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe M pa3BUTHE KM3HU Ha 3emJie.

JloHay4HbI€ MPEICTABIEHUS O 3apOKIACHUN KU3HU. HaydHble rUmoTe3bl BO3BHUKHOBEHUS
KU3HM Ha 3emuie: abWOoreHe3 W TaHCIePMHUsA. XHUMHUYECKas JBOJIONUS. AOWOTEHHBIN CHHTE3
OpPraHMYECKUX  BEIIECTB W3  HEOPraHMYECKUX. OKCIEPUMEHTAIIbHOE  MOATBEPKICHUE
XUMHUYECKOH 3BOMIOIMKU. HauanpHble Tanmel Ouonorunyeckoit sBomonuu. ['unoreza PHK-mupa.
dopmupoBaHue MEMOPAHHBIX CTPYKTYpP M BO3HUKHOBEHHE MPOTOKIETKHU. [lepBble KIETKH U UX

OBOJJIOIHA. (DOPMI/IpOBaHI/Ie OCHOBHBIX I'PYIIII J)KUBBIX OPraHU3MOB.



Pazputne xm3uum Ha 3emie 1no spaM u  nepuomaMm. Kartapxei. Apxelckas u
npoTtepo3oiickas 3pbl. llameo3oiickas spa u e€ mepHoOAbl: KEMOPHICKHHA, OpIOBHUKCKUH,
CUJIypUHCKUH, IEBOHCKUH, KAMEHHOYT OJIbHBIN, IEPMCKUH.

Me3so3olickas 3pa 1 €€ MepuoIbl: TPUACOBBIN, OPCKUA, MEJIOBOM.

Kaiino3zoiickas 3pa v e€ nepuoibl: MajJeoreHOBbI, HEOT€HOBBIN, AaHTPOIIOT€HOBBIM.

XapakTepucTuKa KiIMMara U IeojIOTHYECKUX MpoleccoB. OCHOBHBIE ATalbl 3BOJIIOIUU
pPacTUTENFHOTO M XHUBOTHOTO MHpa. ApomMopdo3bl y pacTeHHil U >XKUBOTHBIX. [losiBieHwue,
pacuBeT U BBIMUPAHUE TPYII )KUBbIX OPraHU3MOB.

Cucrema OpraHM4ecKoOro Mupa Kak OTpakeHue 3BOMOUUNA. OCHOBHBIE CUCTEMATUUYECKUE
IpyINIbl OPraHU3MOB.

OBontonus  4enoBeKka. AHTpONOJOTMs Kak Hayka. Pa3BuTue mnpencraBieHUl o
MIPOUCXOKICHUH YesloBeKa. MeTo bl u3ydeHus: antponorene3a. Cxo/ICcTBa U pa3inuMs 4eJloBeKa
1 KUBOTHBIX. CHCTEMATUUYECKOE MTOJIOKEHUE YEJIOBEKA.

JBwxkymme cwibl (pakTopsl) aHTpomoreHe3a. HacneacTBeHHass W3MEHYHMBOCTh U
ecTecTBeHHbIN 0TOOpP. OOLIECTBEHHBIN 00pa3 )KU3HU, U3TOTOBJIEHUE OPYJUN TpyZa, MBILUICHUE,
peub.

OCHOBHBIE CTaJAMM U BETBU 3BOJIIOLMU YEJIOBEKA: aBCTPAJIONUTEKH, YUeIOBEK yMelblil,
Yenosek mnpsmoxoasamuii, YemoBek HeaHaepTanbckui, YenoBek pasymubld. Haxonku
HCKOITaeMBIX OCTAaTKOB, BPEMs CYIIECTBOBAaHUS, 00JacTh paclpocTpaHeHHs, 00bEM TOJIOBHOTO
Mo3ra, 00pa3 >KM3HH, OPYAHUSL.

Yenoeueckne packl. OCHOBHbIE OOJIBIIME pachl: €BpoIleouIHasl (eBpa3uiickas), Herpo-
aBcTpajioujiHas  (dKBaTOpuaidbHasg), MOHTOJOUIHAs  (a3MaTCKO-aMepuKaHckas).  YUepTsl
IPUCTIOCOOJIEHHOCTH TMPEACTaBUTENEH YeNOBEYECKMX pac K YCIOBUSM CYIIECTBOBaHUS.
EnuncTBO yenoseueckux pac. Kpuruka pacuzma.

JdemoHcTpanum:

Hoptpetsr: @. Pean, JI. Tlactep, A. . Onapun, C. Mumep, I'. FOpu, Y. JlapBun.

Tabnuibl u cxembl: «Bo3HukHOBeHHEe CONTHEUHON CUCTEMBI», «Pa3BUTHE OPraHUYECcKOro

mupay», «PactutenbHas kinetka», <«OKuBoTHas kieTtka», «lIpokapuoTuueckas KieTKan,
«CoBpeMeHHasl cHUCTeMa OpPraHU4ecKoro Mupay», «CpaBHEHHME aHATOMUYECKHUX YEPT CTPOEHUS
YyeJloBeKa U YeIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJI€OHTOJOTHYECKHX HAXOJIOK
MPEJKOB COBPEMEHHOIO0 4YeloBeKay», «JlpeBHeilmme moan», «JlpeBHue moan», «llepBbie
COBpPEMEHHBIE JII0IN», «UeloBeuecKre pach».

O60DVZ[OB8.HI/I€2 MYJISKU ((HpOI/ICXO)K,Z[CHI/Ie YCIOBCKa» (GIOCTLI ABCTPAJIOIIUTCKA,

MUTEKaHTPOIa, HEaHAEepTalblla, KPOMaHbOHIIA), CIENKHA WIK M300pakeHHUs KaMEHHBIX OpyIuil



MEepBOOBITHOTO YelIOBeKa (KaMHHU-YOIIEphl, pyOusa, ckpebdiia), reoXpoHoJIorHIeckas Tabauia,
KosuteKus «®opMbl COXPAaHHOCTH HCKOIIAEMBIX )KHBOTHBIX U PACTCHUII.

JlaGopaTopHble M IpPaKTHYeCKUe padoThI:

[TpakTrueckas padora Ne 1. «M3ydeHue HCKOMaeMbIX OCTATKOB PACTEHUM M )KUBOTHBIX B
KOJUTCKLIASAX .

DKCKypcHsi «IBOJIONUS OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYUYHbBIA WIIU

KpaeBeAueCKUil My3eil).

Tema 3. Opranu3mbl 4 OKpPY:KaKIAs cpeaa.

DKoJIOTHSl KaK Hayka. 3aJauyd M pas3liefbl JKOJOTHMH. METOIbl 3KOJIOTHYECKUX
HCCIIEI0BAHUI. DKOJIOTMYECKOE MUPOBO33PEHNE COBPEMEHHOI'O YEJIOBEKA.

Cpenpl  oOuTaHHMsl ~ OpPraHU3MOB:  BOJHAs, HA3eMHO-BO3AYIIHAs,  I[TOYBEHHAas,
BHYTPHOPTaHU3MEHHAsI.

Okonoruveckue ¢akropbl. Kinaccudukarus skomornueckux (HhakTopoB: aOHOTHYECKHE,
OMOTHYECKUE U aHTPOIOreHHbIe. J[elicTBHE IKOIOTUYECKUX (PAKTOPOB HA OPTaHU3MBI.

Abuotnyeckue  (QaxkTophl:  CBET, TeMIeparypa, BiIaxHOCTh. DoTomnepuoausm.
[TpucmocoOaeHMs] OPraHu3MOB K JCHCTBHIO a0MOTHYECKUX (PaKTOPOB. BHoOrHYecKue puTMBI.

buotnueckne Qakropel. Bumbl OHOTHYECKMX  B3aUMOJCHCTBUN: KOHKYPCHIIUS,
XUIIHUYECTBO, CUMOMO3 U ero ¢opMel. [lapazutusm, koomepaius, MyTyaln3M, KOMMEHCATU3M
(KBapTUpPAHCTBO, HaxJeOHUYECTBO). AMEHCAIU3M, HeUTpaau3M. 3HaueHHe OUOTHYECKUX
B3aUMOJICCTBUH IS CYIIIECTBOBAHUS OPTaHU3MOB B IPUPOIHBIX COOOIIECTBAX.

DKOJIOTHYECKUE XapaKTEePUCTUKU monyisuud. OCHOBHBIC TIOKAa3aTeIN MOMYJISIUN:
YUCJIEHHOCTh, IUIOTHOCTh, POXJAAa€MOCTb, CMEPTHOCTb, NPHUPOCT, Murpanus. JuHamuka
YUCJIICHHOCTHU MONYJISALNUH U €€ PETyIsusl.

JdemoHncTpaumm:

[optpetsr: A. I'ymbonsar, K. @. Pynwe, 3. ['ekkensb.

Tabnuue! u cxemsl: kKapta «[Ipupoansie 3006 3eminy, «Cpebl 0OUTaHUST OPraHU3MOBY,

«®Dotoneprnoguzm», «llomymsanun», «3aKOHOMEPHOCTH pOCTAa YHUCIEHHOCTH IONYJISLUU
uHQpy30pun-Tyenbkn», «llumessie nenmu».

JlabGopaTopHble U NpaKkTHYecKue padorbl:

JIaGoparopnast pabora Ne 3. «Mopdonoruueckue OCOOEHHOCTH PACTEHMH U3 Pa3HbIX
MECT OOUTAHUS.

JIaGoparophas pabota Ne 4. «BnusHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB KOJIEYCa.

[Tpaktrueckas padota Ne 2. «[Toacd€r mIOTHOCTH MOMYJIAINN pa3HBIX BUIOB PACTCHHUIN.



Tema 4. Coo01ecTBa M DKOJOrHYecKHe CHCTEMBI.

CoobmiectBo  opranuzmMoB —  Ouomeno3. CTpykTypel — OHOLIEHO3a:  BHIOBaf,
NpOCTpaHCTBEHHas, Tpoduueckas (mumieBas). Bunsl-noMmuHanTel. CBsi3M B OHOIIEHO3E.

Dkojoruueckre cuctembl (dkocuctembl). llonarue o6 skocucteme U OUOTEOIEHO3E.
OYHKIMOHATIbHBIE KOMIIOHEHThl HAKOCHCTEMBI: TPOJAYLEHTHI, KOHCYMEHTBHI, PEAYLEHTHI.
KpyroBopor BemecTB M MOTOK 3HEPIUM B IKocucteme. Tpoduyeckue (MUIIEBBIE) YPOBHU
skocuctembl. [lumeBbie nenu u cetd. OCHOBHBIE IOKa3aTeld S3KOCHCTEMBL: OHMoMmacca,
OPOAYKIHMS. ODKOJOTUYECKUE MHUPAMUAbL: MPOAYKIMHU, YUCICHHOCTH, Ouomaccel. CBoOMCTBa
9KOCUCTEM: YCTOMYMBOCTb, CAMOpEryIsiiusi, pazsutue. Cykieccus.

[IpuponHble SKOCUCTEMBI. DKOCHUCTEMBI 03€p M peK. ODKOCHUCTEMAa XBOWHOIO WIH
LIMPOKOJINCTBEHHOTO JIECa.

AHTpPOIOTeHHBIE IKOCUCTEMBI. ATPOIKOCUCTEMBI. YpOo3kocucTeMbl. buonorunueckoe u
X03SUCTBEHHOE 3HAYCHHE arpO3KOCHCTEM U YPOOIKOCUCTEM.

buopasznoobpasue kak (akrop yctolduBocTH KocucteM. CoxpaHeHHe OHOIOTHYECKOTO
pa3zHooOpa3us Ha 3emiie.

Yuenue B. U. Bepnaackoro o 6uocdepe. I'panuiipl, coctaB u cTpykTypa OHOC)epsl.
Kupoe BemectBo u ero ¢yHkiuu. OcoOEHHOCTH Ouocdepbl Kak INI0OATbHON 3KOCHUCTEMBI.
JluHamugeckoe paBHOBECUE B 0OpaTHas CBsI3b B Ouocdepe.

KpyroBopotbl BelecTB U OMOI€OXMMHUYECKHE LMKl 3JEMEHTOB (YIjepoja, a3oTa).
3oHanbHOCTH 6uochepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBO B Ouocdepe 3emin. AHTPONOreHHble U3MEHEHUss B Ouocdepe.
['moGasbHBIEC HKOJIOTHYECKUE TPOOTIEMBI.

CocyuiectBoBaHMe Npupoasl M 4yenoBeuecTBa. CoxpaHeHue OmopazHOOOpasusi Kak
OCHOBa ycroiuuBocTd Ouocepsl. OCHOBAa pALMOHAIBHOIO YIPaBJIEHUS TMPUPOIHBIMU
pecypcamu U UX UCHoib30BaHue. JIOCTHKEHHsI OMOIOTUH U OXpaHa IPUPOIbI.

JdemoHcTpaumu:

Hoptpetsr: A. JIxx. Tencnu, B. H. Cykaués, B. . Bepuaackuii.

TaOJaHIBI U CXEMBL: «l InmeBsie OCIIn», «buoOIIEHO3: COCTaB U CTPYKTYypa», ((HpI/IpOILHBIe

coobmectBay, «llenmu mnutanus», «Okomoruueckas mnupamuna», «buochepa u uenoBex»,
«JKocucTeMa IIMPOKOJMCTBEHHOTO Jieca», «IKOCHCTEMA XBOWHOro Jecay», «buoreHos
BofoéMay, «ArporieHo3», «lIpuMepHble aHTPOMOTEHHBIE BO3JEHCTBHUS HA TPHUPOIYY,
«BaxHelmme MCTOUYHMUKHU 3arpsi3HEHHUs] BO3[yXa W TPYHTOBBIX BOI», «l[louBa — BakHelinas
cocrapmstomas ouocheps», «DakTopsl Aerpaganuu mnousy, «lapaukoBsiil 3¢ dexT», «DPakTopsI

PaIMOaKTUBHOTO 3arps3HeHust Onochepnn», «O0mas cTtpykTypa ouochepsn», «Pacpoctpanenue



XKu3HH B Omnochepe», «O30HOBBIN dKkpaH Ouochepsr», «KpyroBopor yriepoaa B Oumocdepe»,
«KpyroBopoT a3ota B IpupoIe».

O06opyioBaHue: MOJEIb-ANTITHKAIHS «Tunuunble OMOIICHO3bI», repoapmii

«PactutensHble  coobmiecTBa»,  Koiulekuuu — «buomenos», «Bpenutenun — BakHeMIIMX
CEJIbCKOXO3SMCTBEHHBIX KYJIBTYp», TIepOapuu M KOJUIEKIMHM pacTeHUl U  KHUBOTHBIX,
IIPUHAIeKALME K pa3HbIM dKOJIOTMYECKUM IpyIIaM ogHoro Buja, KpacHasa kuura Pocculickon
Deneparun, N300pakeHNsI OXPaHIEMbIX BHIOB PACTEHUI U KUBOTHBIX.

IJDTAHUPYEMBIE PE3VJIbTATDI OCBOEHUMA ITPOI'PAMMBI 10
BbNOJIOI'NMN HA BA30BOM YPOBHE CPE/ITHEI'O OBIIEI'O OBPA3OBAHU A

Cormacao ®I'OC COO, ycraHaBIuMBa[lOTCS TpeOOBaHUS K pe3yJbTaTaM OCBOCHHS
00y4aroIMMUCS TIPOrpaMM CpeaHero oo1iero o0pa3oBaHus: JIMYHOCTHBIM, METAIPEIMETHBIM U

MNPpECAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B crpykType NUYHOCTHBIX PE3yJIbTAaTOB OCBOCHHS TMpeamera «buoNoTHs» BbIIEICHBI
CIEyIOIIME COCTABIAIOIIME: OCO3HAHME OOYYAIOIIMMHCS  POCCHMCKOW  IpayKIaHCKOU
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIHHOCTH M CaMOOIPEACICHUIO,
HaJIM4Yne MOTHUBAIIUU K O6y‘-I€HI/IIO 6I/IOJIOFI/II/I, ueneHaHpaBneHﬁoe pa3BI/ITI/Ie BHyTpeHHI/IX
yOeXAeHUI JTUYHOCTH Ha OCHOBE KIIIOYEBBIX LIEHHOCTEW M MCTOPUUYECKUX TPATUIUN pPa3BUTUS
OMOJOTUYECKOTO 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYaroUIMXcs PYKOBOJCTBOBATHCS B
CBOCH  JEATENbHOCTH  I[EHHOCTHO-CMBICIIOBBIMM ~ yYCTAaHOBKAMH, TPUCYHIUMH  CHUCTEME
OMOJIOTMYECKOT0 O00pa30BaHUs, HAIWYUE HSKOJOTUYECKOTO TPABOCO3HAHUS, CIIOCOOHOCTH
CTaBUTH LICIIU U CTpOI/ITI) JKN3HCHHBIC I1JIAHBI.

JIndHOCTHBIE PEe3yNbTaThl OCBOEHUS mpeamera «bHOJOrHsS» AOCTUTAIOTCS B €IUHCTBE
yueOHOM W BOCTIHUTATEIHHON AEATEIHLHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMH POCCHHCKUMU
COIII/IOKYJ'IBTypHI)IMI/I, I/ICTOPI/I'-IGCKI/IMI/I nu JIYXOBHO-HpaBCTBeHHI)IMI/I OEHHOCTAMU, HpI/IHSITBIMI/I B
oOmiecTBe TpaBHJIaMH W HOPMaMH TOBEJCHUS H CIIOCOOCTBYIOT TPOIlECCaM CaMOIO3HAHUS,
CaMOBOCITUTAaHUS U CaMOPa3BUTHS, Pa3BUTHs BHYTPEHHEW MO3MIMH JIMYHOCTH, MATPUOTH3MA,
YBaOXECHHSI K 3aKOHY U TPABOIMOPSIKY, YEJIOBEKY TPyJda U CTapIIeMy MOKOJIEHUIO, B3aUMHOTO
YBaXEHUs, OEpeKHOro  OTHOIIEHHWS K  KyJAbTypHOMY  HAclIE€QUI0 U  TpaJulUsM
MHOTOHalIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAroLIEn cpee.

JIM4HOCTHBIE PE3yIbTaThl OCBOSHUS yUeOHOTO npeaMeTa « bHonorusy J0IKHBI OTpaKaTh

TOTOBHOCTh M CIIOCOOHOCTH OOYYalOLIMXCS PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHON BHYTpEHHEH



MO3ULIMEN JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHEHTalWW, MO3UTHUBHBIX BHYTPEHHHX
yOeXACHH, COOTBETCTBYIONIMX TPAJAUIMOHHBIM IIEHHOCTSIM  POCCHICKOTO  OOIIECTBa,
paclIMpEHHUE >KU3HEHHOIO OIbITA M ONbITA JAECATEIbHOCTH B IMPOLECCE pEeATU3alMU OCHOBHBIX

HaHpaBJ’IeHI/Iﬁ BOCITMTATEIbHOM JACATCIIBHOCTH, B TOM YHCJIC B YaCTH:

1) rpaaaHCcKOro BOCIUTAHMS

c(OPMUPOBAHHOCTh TPAKIAHCKOW IMO3MIMK OOYyYaromerocss Kak aKTHBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCHICKOTO OOIIECTBA;

OCO3HAHHE CBOMX KOHCTHTYIIMOHHBIX IpaB M OOS3aHHOCTEH, YBaKCHHE 3aKOHA U
IIPABOIIOPSIIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOH JIEATEIILHOCTH MPH CO3JJaHUU Y4EOHBIX TPOCKTOB,
pCHIeHI/II/I yqe6HLIX M I1I03HaBaTCJIbHBIX 3a/1a4, BBIIIOJIHCHUN 6I/IOJIOFI/I‘-IGCKI/IX E)KCHepI/IMeHTOB;

CIIOCOOHOCTh  ONPENEISITh COOCTBEHHYIO IIO3HMIMIO IO OTHOIICHUIO K SIBJICHHUSM
COBPEMEHHOM JKU3HU U O0BACHATH €€,

YMEHUE YUYUTHIBAaTh B CBOMX JICHCTBHAX HEOOXOJAUMOCTh  KOHCTPYKTHBHOTO
BBaHMOHGﬁCTBHﬂ JHOI[Cﬁ C paSHI)IMI/I Y6G)KZI€HI/I$IMI/I, Ky.]'II)TypHI)IMI/I HOECHHOCTAMU U COUAJIbHBIM
[IOJIOKEHHUEM;

TOTOBHOCTh K COTPYJAHHYECTBY B TIPOILIECCE COBMECTHOTO BBITIOJHCHUSI YYEOHBIX,
MIO3HABATEJIBHBIX W HUCCIEIOBATEIbCKUX 3aJla4, YBAKUTEIBLHOTO OTHOIICHUS K MHEHUIO
OTITIOHEHTOB MPHU 00CYKJICHUHU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO CONECPKAHUS;

TFOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKON EATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCITUTAHUSI:

c(hOPMHUPOBAHHOCTh POCCUNUCKOMN TPa’kJaHCKOW MACHTUYHOCTH, MAaTPHUOTU3MA, YBAKCHUS
K CBOEMY Hapojay, YyBCTBa OTBETCTBEHHOCTH mepen PoanHOM, ropAocTH 3a CBOM Kpaid, CBOIO
Ponuny, cBO# S3bIK U KYJIBTYPY, MPOILIOE U HACTOsIIIIee MHOTOHAIIMOHAILHOTO Hapoaa Poccuu;

IICHHOCTHOC OTHOHOICHUE K HpI/IpOI[HOMy HaAaCJICAUKO W IIaMIATHHUKaM HpI/IpO)II)I,
JOCTH>KEHUSAM Poccum B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTHSIX, TPYAE;

CIIOCOOHOCTh OIIGHHMBATh BKJIAJl POCCHUCKUX YYEHBIX B CTAaHOBIEHHE U DPa3BUTHUE
OMOJOTUY, TOHUMAaHHI 3HAU€HHUsI OMOJIOTHUH B TIO3HAHUY 3aKOHOB TIPUPO/IBI, B )KU3HU YEJIOBEKA U
COBPEMEHHOTO O0IIECTBa;

uiciHas  yOeXJAEHHOCTh, TOTOBHOCTh K CIyXeHHIO © 3amuTe (OredecTsa,

OTBETCTBEHHOCTH 32 €T0 CyAb0Y;



3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HAHHE JYXOBHBIX IIEHHOCTEH POCCHIICKOTO HAPO/Ia,

c(hOpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO ITOBEICHHUS;

CIOCOOHOCTH OIICHHWBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPHEHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI M IEHHOCTH;

OCO3HAHME JIMYHOTO BKJIaJa B MOCTPOSHHE YCTOMYUBOTO OYAYIIIETO;

OTBETCTBEHHOEC OTHOIICHHE K CBOMM POJUTENSM, CO3/JaHHUI0 CEMbH HAa OCHOBE
OCO3HAHHOI'O IMPUHATHUA HCHHOCTCﬁ CEMEUHOU JKU3HU B COOTBETCTBUHU C TpaauuusiMu HaApoOIaOB

Poccuu;

4) 3cTeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIOYAs ICTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIICCTBEHHBIX OTHOIICHHMIA,

IIOHUMAaHHUEC OMOIINOHAJIBHOT O BO3IIGI7[CTBPI$I )KI/IBOI‘/JI HpI/IpOI[I)I ueé OCHHOCTH,

TOTOBHOCTh K CAMOBBIPDOKEHHIO B Pa3HBIX BUIAX MCKYCCTBA, CTPEMJICHHE IPOSIBIISATH

Ka4dycCTBa TBOp‘IGCKOﬁ JIMYHOCTH,

5) pusnueckoro  BocnuUTaHus, (POPMUPOBAHUS  KYJBTYPbl  310POBbA U
IMOLMOHAIBLHOIO GJIArONOJy4usi:

MMOHMMAaHUE W pealih3als 3JJ0pOBOro u 0e30macHoro odpasa Ku3HU (310pOBOE MUTAHUE,
coOI0IeHNe TUTUEHUYECKUX MPaBWJI U HOPM, COaJlaHCUPOBAHHBIM PEKUM 3aHITHH M OTIbIXa,
perynspHas (Qu3nyeckas aKTHBHOCTH), OEpeKHOro, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DU3HMUECKOMY U TICUXHUUECKOMY 3/I0POBEBIO;

IIOHUMAaHHWEC [CHHOCTU IMPaBUJI HWHIAUBUAYAJIBHOIO0O W KOJIJICKTHUBHOI'O 0e30macHoOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIINX 3J0POBbIO U KU3HU JIIOJIEH;

OCO3HaHUE TOCIEJCTBUI U HENMPUSITUS BPEIHBIX MPUBBIUEK (YMOTPEOICHUS aTKOTOJs,

HapKOTHKOB, KYpEHHS);

6) TPY10BOT0 BOCIIUTAHHSA:

T'OTOBHOCTB K TPyAy, OCO3HAHNEC ICHHOCTU MAaCTCPCTBA, pr210J'IIO6I/Ie;



TOTOBHOCTh K  AKTHBHOM  JICATCILHOCTH  TEXHOJIOTHYECKOM HM  COIMAJbHOH
HaHpaBHeHHOCTI/I, CHOCOGHOCTB I/IHI/II_[I/II/IpOBaTL, HJIaHI/IPOBaTI: U CaMOCTOMATCIBbHO BBIIIOJIHATH
TaKyIO ACATCIIbHOCTD,

HWHTEpPEC K pa3IMuHbIM cepam MpodecCHOHATBHON ACSITEIHPHOCTH, YMEHHE COBEPIIATH
OCO3HAHHBIN BBIOOP OymyIieit mpodeccuu u peaaTu30BbhIBaTh COOCTBEHHBIC )KM3HEHHBIC TUIAHBI;

TOTOBHOCTh U CITIOCOOHOCTh K OOpa30BaHUIO U CaMOOOPA30BAHMIO HA MPOTSIKCHUH BCEH

JKHU3HU,

7) 3KOJIOTHYECKOT0 BOCTIMTAHUSA:

HKOJIOTMUYECKH 11eJIeco00pa3Hoe OTHOIIEHUE K MPUPOJIe KaK HCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIIECTBOBaHNUS;

MOBBIIICHUE YPOBHS JKOJIOTHUYECKOW KYIbTYPBI: MPHOOPETEHHE ONBITA TUIAHUPOBAHUS
MOCTYITKOB M OI[EHKH WX BO3MOXHBIX ITOCIICICTBUHN JJIT OKPYKAFOIIEH CPEJIbI;

OCO3HaHHUe T00aTbHOr0 XapaKTepa KOJOTHYECKUX MPOoOJIeM U MyTeil UX PelIeHHS;

CIOCOOHOCTH MCIOJIB30BATh MPHUOOPETaeMbIe MPU U3YyYCHUH OMOJIOTHH 3HAHUS U YMEHHUS
IPH PEIICHUU MPOOJIEM, CBS3aHHBIX C PANMOHAIBHBIM IPHPOIOIOIL30BaHNEM (COOIIIOICHNE
MPaBWJI TIOBEJICHUSI B MPHUPOJEC, HANPABICHHBIX HA COXPAaHEHHUE PABHOBECHS B IKOCHCTEMAX,
OXpaHy BUOB, IKOCHCTEM, Orochepsl);

aKTUBHOE HEMpHITHE ACHCTBUI, MPUHOCSIIIUX BpEA OKPYXArollel MpUpPOAHOHN cpene,
YMEHHE MMPOTHO3UPOBATH HEOJIArONPHUATHBIC YKOJOTHUSCKUE MOCIEICTBUS MPEATPUHIMACMBIX
JIEUCTBUI U MPEIOTBPAILATH HX;

HaJIM4YUe Pa3BUTOTO SKOJOTHYECKOTO MBINUICHHS, SKOJOTHYECKONW KYNbTYphI, OIBITA
NESTENIbHOCTH  DKOJIOTUYECKOW  HAMpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBAThCSI HMHU B
MO3HABATEIIFHON, KOMMYHUKATHBHOW W COIMAIBHOH IPAKTUKE, TOTOBHOCTH K YYacTHIO B

MPAKTUYECKOU IESITETbHOCTH SKOJIOTMYECKOW HAPABIEHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHUA:

c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs HAyKM M OOIIECTBEHHOW TMPAKTUKH, OCHOBAHHOTO Ha JHMaliore KYIbTYp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYIBTYPHOM MUPE;

COBEpIICHCTBOBAHWE  S3BIKOBOM W YHUTATEIBCKOH  KYJIBTYphl KaK  CpPEICTBa

B3aMMOJICUCTBUS MEXKIY JIFOAbMHU U MO3HAHUS MUPA;



MMOHUMaHUEe CHenu(UKU OWOJIOTHH KaK HAyKH, OCO3HaHHs €€ ponu B (HOPMUPOBAHUH
paLMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3/1aHUU LIEJIOCTHOTO MPEACTABICHUS 00 OKpYKaroIieM
MHUpe KaK O €IMHCTBE NPUPOABI, 4YelIOBeKa H oOmecTBa, B MO3HAHUU HPUPOIHBIX
3aKOHOMEPHOCTEH U peleHuH npo0aeM coXpaHeHHs MPUPOJTHOTO PAaBHOBECHS,;

yOEXKAEHHOCTh B 3HAYMMOCTH OMOJIOTUU Ul COBPEMEHHOM IUBHIM3ALMU: 00€CTIeUeHUS
HOBOT'O YPOBHS Pa3BUTHSI MEIMIIMHBI, CO3JaHHE MEPCHEKTHBHBIX OMOTEXHOJIOTUH, CITOCOOHBIX
pemarb pecypcHble MpoOIeMbl Pa3BUTHS YEIOBEUECTBA, TIOMCKA IyTEH BBIXOJA U3 III00AIBHBIX
9KOJIOTHYECKHX MPo0sieM U o0ecrieueHus nepexoa K yCTOUWYMBOMY Pa3BUTHIO, PAllMOHAIBHOMY
HCIOJIb30BAaHUIO TPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHJIAPTOB KU3HU;

3aWHTEPECOBAHHOCTh B TMOJYYEHUH OMOJIOTMYECKUX 3HAHUU B IIEJISAX MOBBILICHUS 00
KYJBTYpBl, €CTECTBEHHO-HAyYHOH TIPaMOTHOCTH, KaK COCTAaBHOW 4YacTH ()YHKIMOHAJIHHOU
rPaMOTHOCTH O0ydaroumxcs, GopMUpyeMoil pu U3yu4eHUn OUOJIOTHH;

MMOHMMAHHUE CYIIHOCTH METOJOB MO3HAHUS, HCIOJIb3YEeMbIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH HCMOJB30BaTh IMOJydaeMble 3HAHHS I aHaIM3a W OOBSACHEHHs SBICHUUN
OKpYXXAloIIero MUpa M HPOUCXOJAIIMX B HEM HM3MEHEHUH, YMEHME JieJaTh OO0OCHOBaHHbBIE
3aKJIIOUYEHUsI Ha OCHOBE HAy4YHBIX (DAKTOB M HMEIOIIMXCS [AHHBIX C LENbI0 TMOTYYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIFHO HCIOJB30BaTh OMOJIOTMYECKHE 3HAHUS Ui PEIICHHS
po0JIeM B pEATIbHBIX )KM3HEHHBIX CUTYALIMSIX;

OCO3HaHUE IIEHHOCTU HAYYHOMU JESITeNIbHOCTH, TOTOBHOCTh OCYIIECTBISATH MPOEKTHYIO U
MCCIIEOBATEIBCKYIO ACSITEIbHOCTh NHAUBUYAIbHO U B TPYIIIIE;

TOTOBHOCTh U CIOCOOHOCTh K HEMpPEPHIBHOMY OOpa30oBaHUI0 M CamMO0Opa3oOBaHUIO, K
AKTUBHOMY TIOJYYEHHIO HOBBIX 3HAaHUH 10 OHOJOTMU B COOTBETCTBHUH C JKU3HEHHBIMU

NOTPeOHOCTAMU.

METAIIPEAMETHBIE PE3YJIBTATDI

MeramnpeaMeTHble pe3ylbTaThl OCBOCHUsI y4eOHOro mpeaMera «bHoiorus» BKIIOYAIOT:
3HayuMble i1 (OPMHUPOBAHHS MHMPOBO33PEHHS OOYYAIOMIMXCS  MEXKIUCIUIUIMHAPHBIE
(MeXnpeaMeTHbIE) OOIIeHAYYHbIE TOHATHS, OTPAXKAIOIIME [IEJIOCTHOCTh HAYYHON KapTHHBI MUpa
U cnenu(uKy METOA0B MMO3HAHMS, UCIIOIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPTHS,
SBJICHUE, TpOIecC, CHCTeMa, HAayuyHbId (DaKkT, MPUHIUIM, TUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, HCCleOBaHUe, HAOIIOJeHUE, U3MEpPEHHUE, SKCIEPUMEHT U JPYIrHX), YHUBEpCaJbHbIE

yueOHbIe JeicTBUS (TO3HAaBaTeIbHbIE, KOMMYHUKATUBHBIE, PETYISTUBHBIE), 00ECIeUrBaOIINe



dbopmupoBanre (YHKIIMOHATHLHON T'PAMOTHOCTH W COLMAIBHON KOMIIETCHIIMH OO0YyJaroniuxcs,
CIIOCOOHOCTh o0yJaromuxcst UCIOJIb30BaTh OCBOCHHBIC MEXIUCIUTUTMNHAPHBIC,
MHUPOBO33PEHUYECKHE 3HAHHWS W YHHBEpPCAIbHbIE y4yeOHBbIE JCUCTBUS B IO3HABATEIbHOH U
COLMAIbHOM MTPAaKTHKE.

MertamnpeaMeTHbIe pe3ysIbTaThl OCBOCHHUSI MPOrPaMMBI CPEIHEro OO0IIero odpa3oBaHUs

JOJIKHBI OTPaKaTh:

OgiajeHne YHHBEPCAJIBHBIMH Y4eOHBIMH II03HABATEIbHBIMH 1eHCTBUSIMU:

1) 6a3oBbI€e JOrHYEeCKHE AeliCTBHS:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTyalIM3UpOBaTh MpOOJIEMY, paccMaTrpuBaTh e
BCECTOPOHHE;

UCIOJIb30BaTh IIPU OCBOEHUU 3HAHUI MNPUEMBI JIOTMYECKOIO MBIIUICHUS (aHanu3a,
CHHTE3a, CpaBHEHHA, KIACCU(PHUKAIMH, OOOOIIEHHs), PpPACKPBIBATh CMBICT OHOJIOTHYECKHX
HOHATHUH (BBIIENATH UX XapaKTepHbIE IPU3HAKHU, YCTAHABIUBATh CBSI3U C JPYTUMH ITOHIATHUAMH);

OIpeNIeNIATh LEIU JEATeNbHOCTH, 3a/aBas IMapaMeTpbl U KPUTEPUM HUX JIOCTUIKEHUS,
COOTHOCHUTD PE3YyJIbTaThl AEATEILHOCTHU C IIOCTABICHHBIMU LIENISMU;

HCIOJIb30BaTh OMOJIOTMYECKUE TOHATUA JUIsl OOBSICHEHMsSI (PAKTOB U SIBJICHUN KUBOU
HIPUPOIBI;

CTPOUTBH JIOTUYECKHE PACCYXAECHUS (MHIYKTUBHBIE, JEAYKTUBHBIE, 0 aHAJOIHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUMS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIUPOBATH
BBIBO/IbI U 3aKJIFOUEHHUS;

IIPUMEHSTh CXEMHO-MOJEIBHBIE CPECTBA Ul NPEACTABIEHUS CYIECTBEHHBIX CBA3CH U
OTHOILIEHUH B M3y4aeMbIX OHMOJIOTMYECKMX OOBEKTaX, a TAaK)Ke MPOTUBOPEUYMH pa3HOro poja,
BBISIBJICHHBIX B Pa3JIMYHbIX HH(OPMALMOHHBIX HUCTOUHUKAX;

pazpabarbiBaTh IJIaH peuieHus MpoOjemMbl ¢  Y4€TOM aHalu3a HMEIOLIUXCS
MaTepUaIbHBIX 1 HEMAaTEPHUAIIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JESATEIBHOCTb, OLIEHUBATH COOTBETCTBHE PE3YJIbTAaTOB LIENISAM,
OILICHUBATh PUCKU MOCIEICTBUN AESITETbHOCTH;

KOOPJIMHUPOBAaTh W BBINOJHATH pPabOTy B YCJIOBHUSX pEallbHOTO, BUPTYAJIbHOTO U
KOMOWHHUPOBAaHHOTO B3aUMOCHUCTBUS;

Pa3BUBATb KPCATUBHOC MBIIIIJICHUC IIPU PCIICHUU KU3HCHHBIX HpO6HCM.

2) 0a30BBIe HCCIEA0BATEIbCKHE TeHCTBUA:



BJIQJICTh HABBIKAMH y4eOHO-MCCIICOBATEILCKOW U MPOCKTHOW JICATEIIEHOCTH, HAaBBIKAMU
pazpemieHusi mpobIeM, CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSTEIHLHOMY IOUCKY METOJIOB
peICHUA NPAKTUYCCKUX 3a/la4, IPUMCHCHHUIO PA3JINYHbIX MCTOAO0B ITO3HAHU A,

UCIIOJIb30BaTh PA3IMYHBIC BUJBI JCSITEIBHOCTH IO IOJYYECHHIO HOBOTO 3HAHUS, €ro
UHTEPIPETAINHU, MPEOOPA30BAHUIO U MPUMEHEHHIO B YUEOHBIX CHUTYallMSX, B TOM YHUCIE TPU
CO3JaHuun y‘-Ie6HBIX " COLIMAJIBHBIX ITPOCKTOB,

(hopMHUPOBATh HAYYHBIN THUIT MBIILJICHS, BIAJCTh HAYIHON TEPMUHOJIOTHEH, KITFOUEBBIMU
MOHATUSIMH U METOIAMHU;

CTaBUTh U (POPMYyIUpPOBATH COOCTBEHHBIC 3aJlaud B 00Pa30BATECIBHON JEATEILHOCTH H
JKU3HCHHBIX CUTYalUsIX;

BBIABJIATE HNPUYUHHO-CICACTBCHHBIC CBA3UM MW AKTYAJIU3UPOBATH 3a4ady, BbIABUIATb
TUIOTe3y €€ pelleHHs, HAXOJWUTh apryMEHThI U JIOKa3aTelbCTBA CBOUX YTBEPIKICHHIA,
3aJ1aBaTh MapaMeTPbl U KPUTEPUHU PEIICHUS;

AHAJIIM3UPOBATL TIIOJYYCHHBIC B XOAC PCHICHHA 3adadyu pPE3yJabTaThbl, KPUTHYCCKU
OLCHUBATb UX NOCTOBCPHOCTD, IPOTrHO3UPOBATH U3BMCHCHHUEC B HOBLIX YCIIOBUAX

JlaBaTh OLICHKY HOBBIM CHTYAIlUsIM, OLICHUBATh IPUOOPETEHHBIH OIIBIT;

OCYIIECTBIIATH IICJICHANPABIICHHBIA MOUCK MEPEHOCAa CPEICTB M CIIOCOOOB JICHCTBHS B
poeCCHOHANIBHYIO CPENY;

YMETb MEPCHOCUTD 3HAHUA B IMO3HAaBaTCIbHYIO n IMPAKTUYCCKYIO oOJractu
KHU3HENICATCIILHOCTH;

yYMETb UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;

BbIJIBUT'aTb HOBBIC HJCH, NpCjiaraTb OPUTHHAJIBHBIC IMOAXOJAbl W PCHICHUA, CTABHUTH

HpO6J’I€MI>I " 3a7la4u, JOIMYyCKAIMHNE AJIbTCPHATUBHBIC PCIICHUA.

3) padora ¢ unopmaunmeii:

OPHEHTUPOBATHCS B Pa3IMYHBIX MCTOYHHKAX MH(pOpMaIMM (TekcTe yuyeOHOro mocoowms,
HAY4YHO-TIOMYJISIPHON JMTEpaType, OMOJOTHUECKUX CIOBapsX M CIPaBOYHHMKAX, KOMIIBIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHaIM3UpPOBaTh HHGOPMALMIO DPAIMYHBIX BHUIOB U (QOpM
MPEeJICTaBICHUSI, KPUTUUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEMTPOTUBOPEUYNBOCTD;

(dbopMynIHMpOBaTh 3ampockl M MPUMEHATH pa3IMYHbIE METOABI MpPH TMOUCKE U OTOOpe
O6uonornyeckoit MHGopMaIK, He0OXOIUMOM /7S BHIIOJTHEHUS YUeOHBIX 3a/]1a4;

NpUOOpeTaTh OMBIT UCIOJIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHIHA,

COBCPHICHCTBOBATH KYJIbTYPY aKTUBHOT'O MCIIOJIBb30BaAHUA PA3JIMYHBIX ITOUCKOBBIX CUCTEM;



CaMOCTOSATENIbHO BBIOMPATh ONTHMAIBHYIO (OPMY TMPEACTABICHUS OMOJIOTHYECKOM
uHpopManuu (Cxembl, rpaduKu, TUarpaMMBbl, TaOIHIIbI, PUCYHKH U IPYToe);

UCIOJb30BAaTh HAYYHBIA S3bIK B KAayeCTBE CPEJCTBa HpU paboTe ¢ OMOIOTHYECKOM
UHpOpMaILIUE: TPUMEHITh XUMHUYECKHE, (DU3MYECKHEe W MaTeMaTU4YeCKUe 3HAKH U CHUMBOJIBI,
dopmynbl, ab0OpeBHaTypy, HOMEHKJIATYPY, HCIIOIB30BaTh W TMPEOOpPa30BBIBATH 3HAKOBO-
CHUMBOJIMYECKHE CPECTBA HATIISAHOCTH;

BJIAJIeTh HAaBbIKAMHM pACIO3HABaHMA W 3aIlIUTHl MHPOpPMALUHU, HH(GOPMAITMOHHON

0€30I1aCHOCTH JINYHOCTH.

OBiajieHne YHMBEPCAJIbHBIMH KOMMYHHKATHBHBIMH J1e€HCTBUSIMU:

1) o01menne:

OCYHIGCTBJI?ITI) KOMMYHI/IKaIII/II/I BO BCECX C(bepax KHU3HHU, aKTUBHO y‘IaCTBOBaTB B IHaJIore
WIH JUCKYCCHH TIO CYIIECTBY 0OCYyXIaeMoil TeMbl (YMEHHE 3aJaBaTh BOIPOCHI, BHICKA3bIBAThH
CYXJICHUS OTHOCHUTEJIbHO BBINIOJHEHUS TMpeIUIaraeMoil 3a/iayd, YYUTBIBATH HWHTEPECHl U
COTJIACOBAHHOCTH TIO3UIIUH IPYTUX YYACTHUKOB JIHAJIOTa WIH JUCKYCCHH);

pacro3HaBaTh HEBEpOAIBHBIC CpPEACTBA OOINCHHUS, MOHWMATh 3HAYCHUE COIUATBHBIX
3HAaKOB, HpCIIHOCI)IJIOK BO3HUKHOBCHUA KOH(l)JH/IKTHI)IX CHTyaHHﬁ, YMGTI) cMiAryartrhb KOH(i)JII/IKTI)I n
BECTH TIEPErOBOPHI;

BJIQJICTh PA3IMUYHBIMH CIIOCOOAMH OOINEHUS W B3aMMOJCHCTBHUS, ITOHUMATh HaMEPEHUs
JIPYTUX JIIOJCH, MPOSBIATh YBAKUTEILHOE OTHOIIEHHWE K COOECETHUKY W B KOPPEKTHOH (opme
(bOopMyITUPOBATH CBOM BO3PAXKCHHUS;

pa3BEPHYTO M JIOTUYHO H3JaraTh CBOK TOYKY 3PEHHUS C HCIOJIB30BAHHEM SI3BIKOBBIX

CPEICTB.

2) coBMecTHasl 1eATeJbHOCTh:

MIOHMMAaTh U MCIIOJB30BaTh MPEUMYIIECTBA KOMAaHAHON U MHIUBUYaIbHON pabOThI MpH
pelieHny OMoJorn4ecKoi mpobsieMbl, 000CHOBBIBATH HEOOXOJUMOCTh IPUMEHEHUS TPYIIOBBIX
¢dbopM B3aMMOEHCTBYS PHU peLIeHUH yueOHOM 3a/1auH;

BBIOMPATh TEMAaTHKy M METOJbl COBMECTHBIX JCUCTBUI € Y4€TOM OOIIMX MHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4I€HA KOJUIEKTHBA,

MPUHUMATh LEJIM COBMECTHOM J1eATeIbHOCTH, OPraHW30BbIBaTH M KOOPAWHHUPOBATH
JIEUCTBUS MO €€ ITOCTHUKEHHIO: COCTAaBIATH IUIAH JEHUCTBUH, pPACIpPENENATh POIU C Y4ETOM

MHEHHUH yJaCTHUKOB, 00CYKIaTh Pe3yJIbTaThl COBMECTHOM paboThl;



OIICHUBATh KA4€CTBO CBOETO BKJIaJa M KaXKJIOTO YYAaCTHHKA KOMAH/Ibl B OOIIMI pe3ynbTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

npejiaraTh HOBbIE MPOEKTHI, OLICHUBATh MJEU C MO3ULMKA HOBU3HBI, OPUTHHAIBLHOCTH,
MPaKTUYECKOW 3HAYUMOCTH;

OCYIIECTBJIATh IO3UTUBHOE CTPATETMUECKOE IIOBEJCHHUE B Pa3UYHBIX CHUTYaIHsX,

MMPOSABJIATE TBOPYCCTBO U B006pa)K€HI/Ie, OBITh WHHUIUAaTHUBHBIM.

OBjajieHHe YHUBEPCAJIbHBIMY PEryJsiTHBHBIMU 1€CTBUAMM:

1) camoopranusanus:

UCIOJIb30BaTh OMOJIOTHYECKHE 3HAHUS Ui BBIABICHUS MNPOOJIEeM M UX pELICHUS B
YKU3HEHHBIX U YYeOHBIX CUTYaIUsX;

BBIOMPATh HA OCHOBE OMOJIOTUYECKUX 3HAHUH IIeJIEBBIC 1 CMBICIIOBBIE YCTAHOBKU B CBOHMX
JICUCTBUAX M IOCTYNKAaxX MO OTHOWIEHUIO K KMBOW MPHUPOJE, CBOEMY 3I0POBBIO M 3I0POBBIO
OKPYKAIOIIHX;

CaMOCTOSITENIbHO OCYILIECTBIISITh MMO3HABATEIbHYIO JESATEIBHOCTD, BBISBISATH MPOOIEMBI,
CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIC 3aJadyd B O0Opa30BaTCIILHON JEATEIBHOCTH U
JKU3HEHHBIX CUTYaIMSIX;

CaMOCTOSITENILHO COCTAaBJIATH IJIaH PELICHUSI IPOOJIEMBI ¢ YIETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEIIOUYTECHUM;

JaBaTh OIIEHKY HOBBIM CHUTYaIIUsIM;

paciupsaTh paMKH y4eOHOTro NMpeAMETa Ha OCHOBE JIMYHBIX NMPEATNIOYTEHUN;

JIeNlaTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTH 32 PEIICHHE;

OLICHUBATh MTPHUOOPETEHHBIN OTIBIT;

croco0cTBOBaTh (OPMHUPOBAHMIO U MPOSBICHUIO IIMPOKOW JSPYAUIMH B Pa3HBIX

o0JacTsX 3HaHUM, IOCTOSIHHO MOBBIIIATH CBOIM 00pa30BaTENbHBINA U KYJIbTYPHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

AaBaTb OLCHKY HOBBIM CHUTyallUsdM, BHOCHTb KOPPCKTUBLI B ACATCIIBHOCTb, OLICHHUBATH
COOTBETCTBHE PE3YJILTATOB LENAM;

BJIaJIETh HaBbIKaMM MTO3HABATEIbHOMN peduieKCuu Kak 0CO3HAHMS COBEPILAEMBIX IeHCTBUI
U MBICJIUTENBHBIX MPOIECCOB, UX PE3YIbTATOB U OCHOBAHM, HCIOIB30BATh MPUEMBI pedIIeKCHH
JUTSL OLIEHKU CUTYaI[H, BBIOOpAa BEPHOTO PEIICHMUS;

YMETb OICHUBATDh PUCKHU K CBOCBPEMCHHO IMPUHUMATD PCIHICHUSA 110 UX CHUXKCHUIO,

MNPUHUMATh MOTHBBI U apTYMCHTBI IPYTUX IIPHU aHAJIN3C PE3YJIbTATOB ACATCIBHOCTH,



3) npuHsTHE ce0sl U APYIUX:

IIPUHUMATH ce0s, IOHUMasi CBOM HEAOCTATKH U JOCTOMHCTBA;

IIPUHUMATh MOTUBBI U aPIYMEHTHI IPYTUX [IPH aHAJIN3€ PE3YJIbTAaTOB ACATEIbHOCTH;
MIPU3HABATH CBOE MPABO U MPABO JPYTUX HA OMIMOKH;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C MO3UIHH APYroro 4YeJI0BEKa.

HPEAMETHBIE PE3YJIBTATBI

IIpenmetHble pe3ynbTaThl ocBoeHUs nporpammbl COO 1o 6uosioruu Ha 6a30BOM ypOBHE
BKITIOYAIOT CrieruQuuecKue s yaeOHoro npenmera «buonorusy HaydHbIE 3HAHHS, YMEHUS U
CIoCO0bI JEHCTBHAN 1o OCBOCHHUIO, UHTEPIPETALNN
U peo0pa30BaHMIO 3HAHUMN, BU/IbI JIESATEILHOCTH I10 IOJyY€HUIO HOBOTO 3HAHUS U PUMEHECHHIO
3HAaHUM B PA3JIMUYHBIX Y4YEOHBIX CUTYyalMsX, a TaKXKe B pPEalbHbIX >KU3HEHHBIX CUTYaIUsX,
CBA3aHHBIX ¢ Ouojorueil. B mporpamme mnpenMeTHble pe3yabTaThl MPEICTaBICHbI MO Tojam

00y4eHwusI.

IIpenmetHple  pe3ynbTaThl OCBOeHHUs ydyeOHoro mnpenmera «buonorus» ¢ 10
Kacce TOJDKHBI OTPaXkaTh:

c(OpPMHUPOBAHHOCTh 3HAHUW O MECTE W pOJIM OMOJIOTHM B CUCTEME HAyYHOI'O 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYUYHOW KapTHUHBI MHpa U
HayYHOTO MHUPOBO33PEHUs, O BKJIA/Ie POCCUICKHUX U 3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Ouosnoruu, PyHKIHOHAIBHON IPaMOTHOCTH YeJIOBEKA JJIsl PEeLEeHUs )KU3HEHHbIX 3a/1a4;

YMEHHE PacKpbIBaTh COJEpKaHuEe OMOJOTHYECKUX TEPMUHOB U NOHATUMN: KU3Hb, KIIETKA,
opraHusM, Merabonu3M (0OOMEH BEIeCTB M  MpEBpalleHUue DHEPruu), ToMeocTa3s
(camoperynsnusi), ypOBHEBas  OpraHu3alMs OKUBBIX  CHUCTEM, CaMOBOCIPOHM3BEICHUE
(penpoaykuusi), HacJIeACTBEHHOCTh, H3MEHUYUBOCTh, POCT U PA3BUTHE;

yYMEHHE H3Jaratb OWOJIOTMYECKHE TEOpUH (KJIETOYHAs, XpOMOCOMHas, MyTalllOHHas,
[EHTpaJlbHas JO0rMa MOJIEKYJIsIpHOM Ouonorun), 3akousl (I'. Mennens, T.Moprana, H.
W. BaBunoBa) u yueHus (0 LEHTPaX MHOT00Opa3us ¥ MPOUCXOKICHUS KyJIbTypHBIX pacTeHuil H.
U. BaBuiosa), onpenensTh TpaHUIIbl MX TPUMEHUMOCTH K JKUBBIM CHCTEMaM;

yYMEHHE BJIaJIETh METOJaMH HAYYHOIO MO3HAHUS B OMOJIOTMU: HAOIIOJEHHE U OMHCAHHE
KHUBBIX CHCTEM, TIPOLIECCOB M SBJICHUH, OpraHu3anus M IMpoBeJeHHE OUOJIOTHYECKOTO

9KCIICPUMCHTA, BBIABHXXCHUC THUIIOTE3bI, BbIABJICHUC 3dBUCHUMOCTU MCIKAY HUCCICAYCMbIMU



BEJIMYMHAMHU, OOBSCHEHHE IOJIyYE€HHBIX DPE3Y/IbTaTOB, MCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHH,
TEOPH U 3aKOHOB, YMEHHE JIeIaTh BBIBOBI HA OCHOBAaHHH MOJYYCHHBIX PE3YJIbTATOB;

YMEHHUE BBIIEIATH CYIIECTBEHHBIC MPHU3HAKH BUPYCOB, KJIETOK MPOKAPUOT U JYKApHOT,
OJITHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPTaHU3MOB, OCOOEHHOCTHU MPOLIECCOB: OOMEHa BEILECTB U
IPEBpALLCHHs] SHEPTUU B KIETKE, (OTOCHHTE3a, MJIACTUYECKOIO M IHEPreTHUecKOoro oOMeHa,
XEMOCHHTE3a, MHTO03a, MeH03a, OIIOJOTBOPEHUS, PA3MHOXKECHUS, UHIUBUAYAIBHOTO Pa3BUTHA
opraHusma (OHTOTEHE3);

YMEHUE NPUMEHATH MOJy4YeHHbIE 3HaHUA 7151 OOBSICHEHUS OMOJIOTMYECKUX IPOLIECCOB U
SBJICHUH, JIs1 IPUHATHS IPAKTUYECKUX PEIICHUI B TOBCETHEBHOM JKU3HHU C 11€JIbI0 00eCeueHUs
0€30IIaCHOCTH CBOETO 3[0POBbS M 3/I0pPOBbSl OKPYKAIOIIUX JIIOJIEH, COOMIONEHUS HOPM
IPaMOTHOTO TOBEJEHHUS B OKPYXAIOWIEH NPUPOIHON cpeae, MOHMMaHUEe HEO0OXOIMMOCTH
UCIIOJIb30BAaHUS JIOCTUKEHUN COBPEMEHHOW OMOJIOTMU M OMOTEXHOJOTHH Ul pallOHAIBHOIO
IPUPOJONOIb30BAHHUS;

YMEHHE peliaTh JIIEMEHTAPHBIE TEHETHYECKHE 3aJaud Ha MOHO- W JUTHOPHIHOE
CKpEeIIMBaHKe, CIEIUICHHOE HACNEOBAaHHE, COCTABIATH CXEMbl MOHOTHOPUIHOTO CKPEIIMBAHUS
JUIs IpeJicKa3aHusl HaclleZI0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBINOIHATH Ja0OpAaTOpPHbIE U MPAKTUYECKHE pabOThl, cOOII0AATh MpaBuia MpU
pabote ¢ yueOHBIM 1 J1a00paTOPHBIM 000PYIOBaHHUEM;

YMEHHE KPUTHYECKH OICHWBATh M WHTEPIPETHPOBATH MH(GOPMAIHIO OHOIOTHYECKOTO
COJIepKaHUs, BKJIIOYAIOLIYIO0 ICEBAOHAYYHbIE 3HAHMUA W3 Pa3lIMYHbIX HCTOYHHUKOB (CpeacTBa
MaccoBOW HMH(pOpMaIMK, HAYYHO-TIONYJISIpHbIE MaTepUalibl), STUYECKHE aCHEKThl COBPEMEHHBIX
HCCIICAOBAaHUN B OMOJI0TUHU, MEAUIINHE, OMOTEXHOJIOTHH;

yMEHHE co37aBaTb COOCTBEHHbIE NMCHbMEHHBIE M YCTHBIE COOOIIEHHUs, 00001ast
Ouonornyeckyro HMHGOpPMALMIO M3 HECKOJbKMX HCTOYHHUKOB, TPAaMOTHO HCIOJb30BaTh

HNOHATUIHBIN anmnapaTt OMOJIOTHH.

[IpenMeTHbie  pe3ynbTaThl OCBOEHUsA yueOHoro mpenmera «buonorus» ¢ 11
Kaacce TOJDKHBI OTpaXkaTh:

c(hOpMHUPOBAHHOCTh 3HAHWK O MECTE€ W POJM OHMOJOTHH B CHCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHpPOBAHHH COBPEMEHHON €CTECTBEHHO-HAYYHON KapTHHBI MUpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJIE POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OUOIOTOB B pa3BUTHE
Ouonoruu, GyHKIMOHAIBHON TPaMOTHOCTH YEJIOBEKA /ISl PEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE pAaCKphIBaTh COJACpKaHWE OWOJOTUYECKUX TEPMHUHOB U TIOHATHHA: BHII,

NOMmyJsitMs,  TeHO(GOHI,  SBOJIONMUS,  ABWXKYIIME  CWiIbl  ((GaKTOpbl)  HBOJIIOLMUU,



MIPUCTIOCOOICHHOCTh OPTaHU3MOB, BHA000pa30BaHUE, DKOJIOTHYECKHE (PAKTOpPHI, IKOCHCTEMA,
OPOAYLEHThl, KOHCYMEHTBI, pEIYLEHTbl, LENH MUTaHWsA, DSKOJOrWyeckas MUpaMUia,
OuoreolrieHo3, buocdepa;

yMEeHHE u3Jarath Ouoliorhyeckue Teopuu (dBommonuoHHas Tteopus Y. JlapBuHa,
CUHTETHUYECKas TEOpHs ABOJIIOLMU), 3aKOHBI U 3aKOHOMEPHOCTH (3apoabliieBoro cxojacrtsa K.
M. bapa, yepenoBaHus INaBHbIX HanpasieHuil u nyrei somonuu A. H. CeBepuosa, yueHus o
ounoctepe B. U. BepHaackoro), onpeaensiTh TpaHUIIBI UX TPUMEHIUMOCTH K )KHBBIM CHCTEMaM;

YMEHHE BJIaJIETh METOAaMH HAYYHOIO MO3HAHUS B OMOJOTHH: HAOJIIOJCHUE U OMHCAHUE
JKUBBIX CHCTEM, IIPOLIECCOB W SIBICHUM, OpraHu3alus ¢ MpOBeAeHHE OHOJIOTrHYEeCKOro
OKCIIEPUMEHTA, BBIABIKEHUE THUIIOTE3bl, BBISBICHHE 3aBHCHUMOCTH MEXIY HUCCIECAYEMBbIMU
BEJIMYMHAMH, OOBSCHEHHE TIIOJIYUYEHHBIX PE3YJIbTAaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX MOHSITHIA,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BBIBOJbI HA OCHOBAHUU TMOJYYEHHBIX PE3yNIbTAaTOB;

YMEHHE BBIJICNATh CYIIECTBEHHbIE TNPU3HAKH CTPOCHHS OHOJIOTMYECKHX OOBEKTOB:
BUJIOB, TOMYJISIUI, MPOIYIEHTOB, KOHCYMEHTOB, PEIyLIEHTOB, OMOT€OIICHO30B U IKOCHUCTEM,
OCOOEHHOCTH  IPOLECCOB:  HACJIEACTBEHHON  M3MEHYMBOCTH, €CTECTBEHHOTo  0TOOpa,
BUJI000pa30BaHusl, MPHUCIOCOOTICHHOCTH OPraHU3MOB, JEHCTBHS IKOJIOTHYECKUX (PaKTOPOB Ha
OpraHU3MBI, IEPEHOCA BEIIECTB M MOTOKA YHEPTHH B YKOCHCTEMAaX, aHTPOMOTeHHBIX W3MEHEHUN
B JKOCHUCTEMaxX CBOEH MECTHOCTH, KPYrOBOpPOTa BEIIECTB M OHMOTCOXMMHUYECKHX LHUKIOB B
ouocdepe;

yYMEHHE MPUMEHSTH MOMyYeHHbIC 3HAHUS AJIs1 OOBSICHEHHUSI OMOJIOTUYECKUX MPOIECCOB U
SIBJICHUM, JIS1 IPUHATUSA MPAKTUYECKUX PEIICHUH B TOBCETHEBHON XKHU3HU C LENIbI0 00eCTIeueHUs
0€30MacCHOCTH CBOEr0 3JI0POBbS U 37I0POBbSl OKPYKAIOIIUX JIIOJIEH, COOJIIOJIEHUs HOpM
TPaMOTHOTO TIOBEJICHHUSI B OKPYXKAMOIIEH NPUPOMHOW cpene, MOHMMaHUue HEO0OXOIMMOCTH
UCIIOJIb30BaHUS JOCTHKEHUH COBPEMEHHOM Ouonoruu Uit panroHaIbLHOTO
HPUPOONOIb30BAHNUS;

YMEHHE pelaTh 3JIEMEHTapHble OMOJOTMYECKHE 3aJaud, COCTaBISATh CXEMbl MepeHoca
BEIIECTB U SHEPTUH B 3KocUcTeMax (L[eNH MUTaHUs);

YMEHHUE BBINOJIHATH Ja0OpaTOpHbIE U MPAaKTUYECKHE paboThl, COOMI0IAaTh MpaBUiIa MpU
paboTe ¢ yueOHbIM U 1a00paTOPHBIM 000PYI0BaHUEM;

YMEHHE KPUTHYECKH OICHHBATh M WHTEPIPETHPOBATH MH(MOPMAIHIO OHOIOTHYECKOTO
COJIepKaHUsI, BKIIOYAONIYIO0 TICEBIOHAYYHbIE 3HAHHUSA W3 PA3IMYHBIX HMCTOYHHKOB (CpeicTBa
MaccoBOW WH(OpMAlMK, HAayYHO-IOMYJSPHbIE MaTepualibl), paccMaTpuBaTh TIJI0OAIbHBIE
HKOJIOTHYECKUE MPOOIEMbI COBPEMEHHOCTH, (DOPMUPOBATH MO OTHOIIEHHIO K HUM COOCTBEHHYIO

MO3UIINIO;



yMEHHE Co037aBaTh COOCTBEHHBIC TIMCbMEHHBIE M YCTHBIE COOOImEeHus, 00001Ias
6I/IOJIOFI/I‘-IGCKYIO I/IH(i)OpMaLII/IIO n3 HCCKOJIBKUX HUCTOYHHKOB, I‘paMOTHO HCIIOJIb30BATH

NOHATUIHBIN armapaTt OMOJIOTHH.



TEMATHYECKHUE INTAHUPOBAHHUE

10 kaacc. ba3oBblii ypoBeHb

Ne HanMeHoBaHUe pa3fesioB U TEM IPOrpaMMbl KomnnuecTBo yacos OnektpoHHbIE (1TU(POBBIE)
/1. o0pa3oBaTeIbHBIE PECYPCHI
Bcero | Koutponbheie | [IpakTudeckue
paboThI paboThI
1 Buonorus kak Hayka 2 1 0.5 Bubmmoreka [TOK
https://m.edsoo.ru/7f41c292
2 2KuBble CUCTEMBI U UX OpraHu3aLusl 1 0 0 bubmmorexa [IOK
https://m.edsoo.ru/7f41c292
3 XHUMUYECKHI COCTaB U CTPOEHUE KIETKH 8 0 1 Bu6mmoreka [TOK
https://m.edsoo.ru/7f41c292
4 JKusHenesITeNbHOCTh KIIETKU 6 0 0 Bbu6nunoreka IJOK
https://m.edsoo.ru/7f41c292
5 Pa3zmHOX€eHME U MHANMBUIYaTbHOE PA3BUTHUE OPTaHU3MOB 5 1 1 bubnunoreka [IOK
https://m.edsoo.ru/7f41c292
6 HacneactBeHHOCTh U U3MEHUYHUBOCTh OPTraHU3MOB 8 0 1.5 Bbu6nunoreka IJOK
https://m.edsoo.ru/7f41c292
7 Cenekiust oprann3mMoB. OCHOBBI OMOTEXHOJIOTHH 3 1 0 Bubnunoreka [IOK
https://m.edsoo.ru/7f41c292
8 PesepBHOE Bpems 1 0 0 Bbub6imoreka [IOK
https://m.edsoo.ru/7f41c292
OO111ee KOJMYECTBO YacOB T10 MPOrpaMmme 34 3 4

10 knacc. [IpoduibHbIN ypOBEHDb

Ne HanMeHoBaHue pa3esioB U TEM INPOrpaMMbl KonunuecTBo yacos DnexTpoHHbIE (TU(POBEIE)
/1. o0Opa3oBaTebHBIE PECYPCHI
Bcero Konrponbhsbie | ITpakTuueckue
paboThI paboThI
1 buonorus kak Hayka 2 1 0.5 Bbu6immoreka [IOK
https://m.edsoo.ru/7f41c292
2 JKuBbIie CHCTEMBI B UX OpraHU3aIHs 1 0 0 bubanorexa LIOK
https://m.edsoo.ru/7f41c292




3 XHAMHYCCKHUH COCTaB U CTPOCHUE KICTKH 8 0 1 bubmoreka [JOK
https://m.edsoo.ru/7f41c292
4 KuzHenesaTenbHOCTh KIETKU 6 0 0 bubmuoreka LIOK
https://m.edsoo.ru/7f41c292
5 Pa3mHOXeHNE 1 HHIUBUAYATbHOE Pa3BUTHE OPTaHU3MOB 5 1 1 bubmoteka [JOK
https://m.edsoo.ru/7f41c292
6 HacnencrBeHHOCTh U H3MEHYMBOCTH OPraHU3MOB 8 0 1.5 bubnunoreka [IOK
https://m.edsoo.ru/7f41c292
7 Cenexiust opranuzMoB. OCHOBBI OHOTEXHOJIOTHU 3 1 0 bubmmorexa [IOK
https://m.edsoo.ru/7f41c292
8 PesepBHOE Bpems 1 0 0 bubnunoreka [IOK
https://m.edsoo.ru/7f41c292
OO61Iee KOJTUISCTBO YaCOB IO IPOTPaMMe 34 3 4
11 xmace
Ne HavmMeHoBaHuMe pa3/iesioB U TEM POTrPaMMbl Konndectro yacos DnexkTpoHHbIe (IUPPOBHIC)
/. o0Opa3oBaTesbHbIC PECypPChl
Bcero Koutrponbhsbie | [IpakTuueckue
paboThI paboThI
1 DBOJIIOIIMOHHAST OMOJIOTHS 9 1 1 bubmmorexa [JOK
https://m.edsoo.ru/7f41cc74
2 Bo3HMKHOBEHME U pa3BUTHE KU3HU Ha 3eMile 9 0 0.5 bubmuoreka [JOK
https://m.edsoo.ru/7f41cc74
3 Opranu3Msbl 1 OKpyKarolas cpeia 5 1 1 bubnmnoreka [JOK
https://m.edsoo.ru/7f41cc74
4 Coo01mecTBa 1 SKOJIOTHYECKHE CHCTEMBI 9 1 0 bubmuorexa [JOK
https://m.edsoo.ru/7f41cc74
5 PeszepBHOe Bpemst 2 0 0 bubnmoreka [JOK
https://m.edsoo.ru/7f41cc74
OO6mIee KOJTUISCTBO YaCOB IO TPOTPAMME 34 3 2.5




HOYPOYOE IINTAHUPOBAHHUE

10 xknacc. ba3oBblil ypoBeHb

Ne Tema ypoka KosinuecTBo yacon Jara DJIeKTPOHHbIE
n/n Bcero Kontpoabubie | IlpakTuyeckue U3y4eHue (uudposbie)
padoThI padoThI o0pa3oBaTeJIbHbIE PeCypChI
1 buonorus B cucreme Hayk 1 0 0 06.09.2023 | bubnuoteka LIOK
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
2 MeTo/1bl T03HaHUS )KUBOW IPUPOJIBI. 1 0 0.5 13.09.2023 | bubnuoteka LIOK
[IpakTuueckast padorta Ne 1 https://m.edsoo.ru/863e6122
«Hcrnonb3oBaHue pa3IMuHbIX METOJIOB IPU
M3Y4YEHUH OMOJIOTHYECKIX 00BEKTOBY
3 buonoruueckue cuctemsl, IPOLECCH U UX 1 1 0 20.09.2023 | bubnuoteka LIOK
M3y4yeHue https://m.edsoo.ru/863e6564
4 XuMUYeCKui cocTaB KIeTKku. Boma u 1 0 0 27.09.2023 | bubauoteka [IOK
MHUHEpaIbHBIE COIU https://m.edsoo.ru/863e674e
5 benku. CocTaB u cTpoeHne OeIKoB 1 0 0 04.10.2023 | bubnuoreka [IOK
https://m.edsoo.ru/863e6b72
6 depMeHThl — OHOJIOTHYECKHE 1 0 0.5 11.10.2023 | bubaunoreka [IOK
karanu3atopsl. JlaboparopHas pabora Ne 1 https://m.edsoo.ru/863e6b72
«M3yueHne KaTaIMTHYECKONW aKTUBHOCTH
(dhepMeHTOB (Ha MpUMepe aMUJIa3bl UITH
KaTasas3bl)»
7 VraeBonasl. JInnuael 1 0 0 18.10.2023 bu6mmorexa [IOK
https://m.edsoo.ru/863e6870
8 Hyxneunosbie kucnotsl. AT® 1 0 0 25.10.2023 | bubnuotreka LIOK
https://m.edsoo.ru/863e6d5c
9 Hcropus m METOIbI U3YYEHHUSI KIETKU. 1 0 0 08.11.2023 | bubnuoteka LIOK
Knerounas teopust https://m.edsoo.ru/863e6e88
10 KiteTka kak 1esnoctHas xuBas CHCTEMaA 1 0 0 15.11.2023
11 CrpoeHue 3yKapuOTHYECKON KIIETKH. 1 0 0.5 22.11.2023 | bubmuoteka [IOK
JlabopaTtopHas padota Ne 2 «3yuenue https://m.edsoo.ru/863e6ff0




CTPOCHHUSI KIETOK PACTEHUM, KUBOTHBIX,
rpuboB U GaKTepHii MO MUKPOCKOIIOM Ha
TOTOBBIX MUKpOIpENapaTax U ux
ONMCAHUE»

https://m.edsoo.ru/863e716¢

12 OOMeH BelIecTB I MeTab0In3M 0 29.11.2023 | bubmuoteka [HOK
https://m.edsoo.ru/863e766¢
13 ®doTocuHTE3. XEMOCHHTE3 0 06.12.2023 | bubauoreka [IOK
https://m.edsoo.ru/863e7c98
14 DHepreTu4eckuii o0OMeH 0 13.12.2023 | bubnuoteka [IOK
https://m.edsoo.ru/863e7aae
15 JKuzneHHbI UK KIeTKU. Jlenenue 0.5 20.12.2023 | bubauoreka [IOK
KJIeTKH. MuTo3. JIlabopaTopnas padora Ne 3 https://m.edsoo.ru/863e7dc4
«Habnronenne MuTo3a B KJIeTKaxX KOHUMKA
KOpELIKa JIyKa Ha TOTOBBIX
MUKpOIMpenaparax»
16 buocunres 6enka. Peakuus MaTpuaHOTO 0 27.12.2023 | bubnuoteka LIOK
CUHTE3a https://m.edsoo.ru/863e796e
17 Tpancnsus — Ouocunres 6enka 0 10.01.2024 | bubnuoteka LIOK
https://m.edsoo.ru/863e796e
13 HexkneTtounsie (opMbl )KU3HH — BUPYCHI 0 17.01.2024 | bubnuoteka LIOK
https://m.edsoo.ru/863e7540
19 @OpMBI pa3MHOKEHUS OPTraHU3MOB 0 24.01.2024 | bubnuoteka [IOK
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
20 Meiio3 0 31.01.2024 | bubauoteka [JOK
https://m.edsoo.ru/863e7f4a
21 OO6pazoBaHue 1 pa3BUTHE TOJOBBIX KIETOK. 0.5 07.02.2024 | bubmuoteka [IOK
OmnogotBopenue. JlabopatopHas padora Ne https://m.edsoo.ru/863e81b6
4 «/3yyeHue CTpOEHUS MOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpOIIpenapaTax»
22 WNHnuBuayanbHOE pa3BUTHE OPraHU3MOB 0 14.02.2024 | bubaunoreka [IOK
https://m.edsoo.ru/863e8436
23 ['eHeTMKAa — HayKa O HACJIEICTBEHHOCTH H 0 21.02.2024 | bubauoteka [{OK




W3MEHYHBOCTH https://m.edsoo.ru/863e86{2

24 3aKOHOMEPHOCTH HACIIEIOBaHUS 0 28.02.2024 bu6mmoreka [JOK
pU3HAKOB. MOHOTHOPHIHOE CKpEIIMBAHUE https://m.edsoo.ru/863e8878

25 JluruOpuHOE CKpeIuBaHue. 3aKoH 0 06.03.2024 bu6mmoreka [JOK
HE3aBHCHMOI'0 HacJI€JOBAHUS IPU3HAKOB https://m.edsoo.ru/863e89a4

26 CuensieHHOe HaclieIOBaHUE MTPU3HAKOB. 0.5 13.03.2024 bu6mmoreka [JOK
JlaboparopHast pabota Ne 5 «M3yuenue https://m.edsoo.ru/863e8c60
PE3yNIbTaTOB MOHOTUOPUTHOTO U
TUTHOPHUTHOTO CKPEITUBAHUS Y APO30(IITHI
Ha TOTOBBIX MUKPOIPENapaTax»

27 I'eneruka nona. Hacnenosanue npu3HaKkos, 0 20.03.2024 | bubnuoteka LIOK
CLEIUIEHHEBIX C IIOJIOM https://m.edsoo.ru/863e8c60

28 MsmenunBocts. HenacnencrseHHas 0.5 03.04.2024 bu6mmoreka [JOK
n3MeH4InBOCTh. JlaboparopHas pabora Ne 6. https://m.edsoo.ru/863e8efe
N3ydyenne monudukanmoHHoi
W3MEHUYUBOCTH, TIOCTPOCHUE
BapHAIIOHHOTO PsAJa U BApUAIIHOHHOM
KPHBOW»

29 HacnencrBenHas N3MEHUYHBOCTD. 0.5 10.04.2024 bu6mmoreka [JOK
JlabopaTtopHas pabota Ne 7. «Ananus https://m.edsoo.ru/863e8efe
MyTalui y 1po30(uiIbl Ha TOTOBBIX
MUKPOTIpeIiapaTax

30 I'eneruka yeoBeka 0 17.04.2024 | bubauoreka [IOK

https://m.edsoo.ru/863e8d78

31 PezepBHblil ypok. O60011€HNE 110 TEME 0 24.04.2024
«HacencTBeHHOCTh B N3MEHYUBOCTD
OpPTaHU3MOBY

32 Cenekius Kak HayKa u MPOIecc 0 01.05.2024 | bubmuoreka [IOK

https://m.edsoo.ru/863e9214

33 MeToapl U JOCTHXKEHUSI CETIEKIINHU PACTEHUN 0 08.05.2024 | bubaumoreka [IOK
Y KUBOTHBIX https://m.edsoo.ru/863e9214

34 buorexHonorus kak orpaciib MpoU3BOJCTBA 0 15.05.2024 | bubauoreka [{OK

https://m.edsoo.ru/863e9336




| OO011ee KOJIUYECTBO YaCcOB 34 3 4
10 xkaacc. Yriay0JieHHbI YPOBEHD
Ne Tema ypoka KosinuecTBo yacon Jata uzydenue DJIeKTPOHHbIE
n/n Bcero Koutpoabusie | IIpakTHyeckue (uudposbie)
padoThI padoThI o0pa3oBaTeJIbHbIE PeCypChI
1 buonorusa kak KOMILUIEKCHas HayKa U Kak 1 0 0 09.09.2023 bubnuoreka [IOK
4acTh COBPEMEHHOI'0 00LIECTBa https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
2 JKuBbIe CHCTEMBI B IX CBOMCTBA 1 0 0 09.09.2023 bu6mmoreka [IOK
https://m.edsoo.ru/863e6122
3 YpoBHEBas OpraHu3aIus KUBbIX CUCTEM 1 1 0 09.09.2023 bubnuorexa [JOK
https://m.edsoo.ru/863e6564
4 HcTopust OTKPBITHS U U3YYEHUS KIETKU. 1 0 0 16.09.2023 | bubaunoreka [JOK
Kinerounas reopus https://m.edsoo.ru/863e674e
5 MeToabl MOJIEKYJIIPHOM U KJIETOUHOM 1 0 0.5 16.09.2023 bubnuotexa [JOK
ouonoruu. [Ipaktuyeckas pabora https://m.edsoo.ru/863e6b72
«3y4yeHne METO/I0B KJIETOYHON OMOJIOTHH
(xpomarorpadusi, 3nexkrpodopes,
muddepeHManbHOe HEHTPUPYTUpOBaHHE,
ITLIP)»
6 XUMHUYECKU COCTaB KIETKU 1 0 0 16.09.2023 bu6mmoreka [IOK
https://m.edsoo.ru/863e6b72
7 MuHepalibHbIE BELIECTBA KIETKU, UX 1 0 0 23.09.2023 bu6mmoreka [JOK
Ouostornueckas pojib https://m.edsoo.ru/863e6870
8 Oprannyeckue BenIecTBa KIETKH — 1 0 0.5 23.09.2023 bubnmnoreka [JOK
6enku. JlaboparopHas pabota https://m.edsoo.ru/863e6d5c
«O6Hapyx)eHHe OETKOB ¢ TOMOIIBIO
KaYeCTBEHHBIX peakluii»
9 CsoticTBa, knaccuduxanys u GyHKIUN 1 0 0 23.09.2023 bubnmoreka [JOK
OeIKOB https://m.edsoo.ru/863e6e88
10 Opranndeckue BelecTBa KJIETKH — 1 0 0 30.09.2023




YTJIEBOJIbI

11 OpraHuyecKue BEIecTBa KIETKH — 0 30.09.2023 bu6mmoreka [JOK
JIUTIU B https://m.edsoo.ru/863e6ff0

https://m.edsoo.ru/863e716¢

12 Hyxuniennossie kuciotsl. JJHK u PHK. 0.5 30.09.2023 | bubnuoreka LIOK
JlaGopaTtopHas pabora «McciaenoBanue https://m.edsoo.ru/863e766¢
HYKJIEHHOBBIX KHCJIOT, BBIJCJIEHHBIX U3
KJIETOK Pa3NIMYHBIX OPTaHU3MOB)

13 Crpoenue u ¢pyHkiun ATO. [Ipyrue 0 07.10.2023 bubnuorexa [JOK
nykieozunTpudocdarel (HTD) https://m.edsoo.ru/863e7c98

14 CexsenupoBanue JJHK. Mertonbt 0 07.10.2023 | bubauoreka LIOK
T€HOMUKHU, TPAHCKPUIITOMUKH, https://m.edsoo.ru/863e7aae
IPOTEOMUKHU

15 MeTto/1bl CTPYKTYPHOM OHOIOTHH 0 07.10.2023 | bubauoreka LIOK

https://m.edsoo.ru/863e7dc4

16 Tuns! knetok. [IpokapuoTnueckas KieTka 0 14.10.2023 | bubaunoreka [JOK

https://m.edsoo.ru/863e796e

17 CtpoeHnune 3yKapuOTHYECKON KIIETKH. 0.5 14.10.2023 bubnuotexa [JOK
[TpakTnyeckas padora «M3yuenue https://m.edsoo.ru/863¢e796e
CBOICTB KJIETOUHON MeMOpaHbI»

18 IToBepXHOCTHBIN anmapar KJIEeTKH 0 14.10.2023 bubnmnoreka [JOK

https://m.edsoo.ru/863e7540

19 OnHoMeMOpaHHbIE OPTaHOUIBI KIETKH. 0.5 21.10.2023 bubnmnoreka [JOK
[TpakTrueckas padota «3yuenue https://m.edsoo.ru/863e81b6
JIBUKEHUS LIUTOIUIA3MbI B PACTUTENBHBIX https://m.edsoo.ru/863e831e
KJIETKax»

20 ITomyaBTOHOMHBIE OPTAaHOUIBI KIIETKHU: 0.5 21.10.2023 bubnmnoreka [JOK
MUTOXOHJIpHH, T1acTubl. JlabopaTopHas https://m.edsoo.ru/863e7f4a
pabora «VccrnenoBanue miaasmMoiansa u
JIETUIa3MOJIN3a B PACTUTENBHBIX KIETKAX)»

21 HememOpanHbIe OpraHoOU/ bl KJIETKH 0 21.10.2023 bubnuorexa [IOK

https://m.edsoo.ru/863e81b6

22 Ctpoenue u QyHKIMH sipa 0 28.10.2023 | bubanoreka [JOK




https://m.edsoo.ru/863e8436

23 CpaBHUTEIIbHASL XapaKTEPUCTUKA KIETOK 0.5 28.10.2023 bubmuorexa [JOK
sykapuot. JlaboparopHas pabota https://m.edsoo.ru/863e86{2
«M3yueHune cTpoeHus KIETOK Pa3InYHbIX
OpPTraHU3MOBY

24 AccuMmIAIMS U JUCCUMMIISILIASI — JIBE 0 28.10.2023 bu6mmoreka [JOK
CTOpOHBI MeTaboau3Ma. THurbl oOMeHa https://m.edsoo.ru/863e8878
BemecTB. JlabopaTopHas pabora
«3y4eHne KaTaIuTHYeCKON aKTUBHOCTH
dbepMeHTOB (Ha IpuUMepe aMUIIa3bl WK
Karasasbl)»

25 DepMEeHTaTUBHBIN XapaKTep peaKuil 0.5 11.11.2023 bubnnoreka [JOK
KJIETOYHOTO MeTabonu3Mma. JlabopaTopHas https://m.edsoo.ru/863e89a4
pabota «3yuenue pepMEeHTATUBHOTO
paclernIeH s IepoKCHIa BOAOPoa B
pPACTUTEIILHBIX M )KUBOTHBIX KJIETKAX)

26 benku-akTuBaTOphl U OEIKU-UHTUOUTOPHI 0 11.11.2023 bubnnorexa [JOK

https://m.edsoo.ru/863e8c60

27 ABTOTpO(DHBIN THIT 0OMEHA BEIIECTB 0 11.11.2023 | bubnuoreka LIOK

https://m.edsoo.ru/863e8c60

28 ®doTocuHTE3 0 18.11.2023 bubmuoreka [JOK

https://m.edsoo.ru/863e8efe

29 XemocuHnres. Jlaboparopnas pabota 0.5 18.11.2023 bubnmnoreka [JOK
«CpaBHEHHE MTPOLIECCOB (POTOCHHTE3A U https://m.edsoo.ru/863e8efe
XEMOCHHTE3a»

30 AHa3poOHBIC OpraHnu3Mbl. Buibt 0 18.11.2023 bubnuorexa [JOK
Opoxenus. JlabopaTopHas paborta https://m.edsoo.ru/863e8d78
«CpaBHEHHE MTPOIIECCOB OPOKECHHS 1
JIBIXAHUS)

31 AspoOHBIE OpTraHU3MBI. DTarbl 0 25.11.2023
HHEPreTHYECKOro oOMeHa

32 OHeprus MeMOpPaHHOTO rpajiueHTa 0 25.11.2023 | bubanoreka [JOK

npoToHoB. Cunte3 AT®: paborta

https://m.edsoo.ru/863e9214




npoToHHON AT®-cuHTAa3BI

33 Peakuyu MaTpuyHOTO CUHTE3a 0 25.11.2023 bu6mmoreka [JOK
https://m.edsoo.ru/863e9214

34 TpaHcKkpUNIUS — MATPUYHBIA CUHTE3 0 02.12.2023 bubmuorexa [JOK

PHK https://m.edsoo.ru/863e9336

35 Tpancsmus u e€ starmbl 0 02.12.2023 bu6mmoreka [JOK
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a

36 KonupoBanue amuHokuciot. Poib 0 02.12.2023 bu6mmoreka [JOK

pubocom B OuocuHTese Oenka https://m.edsoo.ru/863e6122
37 Opranuszanus reHoma y npokapuor u 0 09.12.2023 bubnnoreka [JOK

YKapHoT https://m.edsoo.ru/863e6564
38 MonekynspHble MEXaHU3MbI SKCIIPECCUU 0 09.12.2023 bubnunoreka [JOK

T€HOB Y 9YKapHOT https://m.edsoo.ru/863e674e
39 Bupycbl — BHeKJI€TOUHbIE (OPMBI KUZHU 0.5 09.12.2023 bubnnoreka [JOK

U obnuratHble mapa3utsl. [IpakTunyeckas https://m.edsoo.ru/863e6b72

pabota «Co3naHue MO BUPYyCay

40 Bupychsbie 3a00eBanus 4enoBeKa, 0 16.12.2023 bubnuotexa [JOK

JKUBOTHBIX, PACTCHUI https://m.edsoo.ru/863e6b72

41 HanotexHomoruu B OMOJIOTHH ¥ METUTITHHE 0 16.12.2023 bu6mmorexa [IOK
https://m.edsoo.ru/863e6870

42 JKW3HEHHBIN UK KJICTKH 0 16.12.2023 bu6mmorexa [IOK
https://m.edsoo.ru/863e6d5c

43 Martpununsiii cunres JJHK 0 23.12.2023 bu6nuorexa [IOK
https://m.edsoo.ru/863e6e88

44 Xpomocomsl. JlabopaTopHas pabora 0.5 23.12.2023

«M3yueHne XpoMOCOM Ha TOTOBBIX
MUKpOTIpenaparax»

45 JleneHnue KJIE€TKM — MHTO3 0 23.12.2023 bubnuorexka [JOK
https://m.edsoo.ru/863e61f0
https://m.edsoo.ru/863e716¢

46 Tune! kneTok. KapuokuHes v IUTOKUHES. 0.5 30.12.2023 bubnmoreka [JOK

JlabopaTtopHnast pabora «Habmronenue

https://m.edsoo.ru/863e766¢




MHUTO32 B KJIETKaX KOHUYMKA KOPEIIKA JIyKa
(Ha rOTOBBIX MUKpOIIpenapaTax)»

47 Perysnsiiust 5)KU3HEHHOTO LIUKJIA KJIETOK 0 30.12.2023 bubnmoreka [JOK

https://m.edsoo.ru/863e7c98

48 OpranusMm Kaxk eMHOE LIeJI0e 0 30.12.2023 bubnmoreka [JOK

https://m.edsoo.ru/863e7aae

49 Tkanu pacrenuii. JJaboparopuas pabora 0.5 13.01.2024 | bubamoreka [JOK
«3ydyeHne TkaHel pacTeHUIN» https://m.edsoo.ru/863e7dc4

50 TkaHM ’KMBOTHBIX U YEJIOBEKA. 0.5 13.01.2024 bubmuoreka [JOK
JlaboparopHas paboTa «3ydyeHnue TkaHei https://m.edsoo.ru/863e796e
YKUBOTHBIX)

51 Opransel. CucTeMbl OPraHoB. 0.5 13.01.2024 | bubaunoreka [JOK
JlaboparopHas pabota «3yuenue https://m.edsoo.ru/863e796e
OpPraHOB I[BETKOBOT'O PACTECHUSI

52 Ornopa Tena opraHu3MoB 0 20.01.2024 bubnunoreka [JOK

https://m.edsoo.ru/863e7540

53 JIBr>KeHUE OpraHu3MOB 0 20.01.2024 bubnunoreka [JOK

https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e

54 [Tutanue opraHu3MoB 0 20.01.2024 | bubmmoreka [JOK

https://m.edsoo.ru/863e7{4a

55 IIuTanue MO3BOHOYHBIX KUBOTHBIX. 0 27.01.2024 bubnuotexa [JOK
IInieBapuTenpHas CuCTeMa 4YeJlOBEKa https://m.edsoo.ru/863e81b6

56 JpIxanue opranu3smMoB 0 27.01.2024 | bubmmoreka [JOK

https://m.edsoo.ru/863e8436

57 JIpIxaHue MO3BOHOYHBIX JKUBOTHBIX U 0 27.01.2024 bubmuoreka [JOK
4eJI0BEKa https://m.edsoo.ru/863e8612

58 TpaHCIOPT BELIECTB Y OPraHU3MOB 0 03.02.2024 bubnmnoreka [JOK

https://m.edsoo.ru/863e8878

59 KpoBeHocHasi cucteMa mo3BOHOYHBIX 0 03.02.2024 bubnmoreka [JOK
JKUBOTHBIX U Y€JIOBEKa https://m.edsoo.ru/863e89a4

60 Brinenenue y opranusmMon 0 03.02.2024 bubnmoreka [JOK

https://m.edsoo.ru/863e8c60




61 3amura y opraHu3MoB 0 10.02.2024 | bubamoreka [JOK

https://m.edsoo.ru/863e8c60

62 MMMyHHas cucTeMa 4enoBeKa 0 10.02.2024 | bubnumoreka LIOK

https://m.edsoo.ru/863e8efe

63 Paznpaxumocts u perynsuus y 0 10.02.2024 bubnmoreka [JOK
OpraHU3MOB https://m.edsoo.ru/863e8efe

64 ['ymopanbHas perynasiuus U SHAOKPUHHAS 0 17.02.2024 bubnmoreka [JOK
CHCTEMAa KUBOTHBIX U YEJIOBEKA https://m.edsoo.ru/863e8d78

65 DopMbl pa3MHOKEHHSI OPraHU3MOB 0 17.02.2024

66 [TonoBoe pazMHOKEHUE 0 17.02.2024 | bubnuoreka [IOK

https://m.edsoo.ru/863e9214

67 Meiios 0 24.02.2024 | bubmmoreka [IOK

https://m.edsoo.ru/863e9214

68 ["ametorenes. OOpa3zoBaHue U pa3BUTHE 0.5 24.02.2024 | bubmmoreka [IOK
MOJIOBBIX KJIETOK. JJabopaTopHas pabota https://m.edsoo.ru/863e9336
«M3yueHune cTpoeHus MOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpOIIpenapaTax»

69 WMHauBHUyalbHOE pa3BUTHE OPraHU3MOB 0 24.02.2024 | bubanoreka [JOK
— OHTOI'€HE3 https://m.edsoo.ru/863e6122

https://m.edsoo.ru/863e632a

70 3akaJKa OpraHOB U TKaHEH U3 0 02.03.2024 bu6mmoreka [JOK
3apO/IBIIIEBBIX JIUCTKOB https://m.edsoo.ru/863e6122

71 PocT 1 pa3BuUTHE KUBOTHBIX. 0.5 02.03.2024 | bubnuoreka LIOK
JlabopaTtopHast pabota «BrisiBiieHne https://m.edsoo.ru/863e6564
IIPU3HAKOB CXOJCTBA 3apOAbIIIEH
MTO3BOHOYHBIX JKUBOTHBIX)

72 PasMHOXeHUE U pa3BUTHE PACTCHUM. 0.5 02.03.2024 | bubnuoreka [IOK
JlaGopaTtopHnast pabora «CtpoeHue https://m.edsoo.ru/863e674e
OpraHOB Pa3MHOKEHUS BBICILINX
pacTeHu»

73 Uctopus ctaHOBIEHUS U pa3BUTHS 0 09.03.2024 bubnuotexa [JOK
T€HETUKU KaK HAYKH https://m.edsoo.ru/863e6b72

74 OCHOBHBIE TTOHSTHSI U CUMBOJIBI TCHETHKH. 0.5 09.03.2024 | bubnmoreka [JOK




JlaboparopHas pabota «JIpo3oduiia kak
00BEKT TeHETUYCCKUX MCCIICIOBAHMUIN

https://m.edsoo.ru/863e6b72

75 3aKOHOMEPHOCTH HACIEAOBAHUS 0.5 09.03.2024 | bubnuoreka [{OK
MPU3HAKOB. MOHOTHOpHIHOE https://m.edsoo.ru/863e6870
ckpemuBanue. [Ipakruueckas pabora
"N3yueHue pe3ynbTaTOB MOHOTHOPHIHOTO
CKpeLIMBaHus y Apo30duinr"

76 [HuTonormyeckrue 0CHOBEI 0 16.03.2024 bubmuoreka [JOK
MOHOTMOPUAHOTO CKPEIIMBAHUS https://m.edsoo.ru/863e6d5c

77 AHanu3upyolee CKpeuuBaHue. 0 16.03.2024 bu6mmoreka [JOK
Henosinoe nomuHupoBanue https://m.edsoo.ru/863e6e88

78 JurubpuHoe CKpeIuBaHue. 0.5 16.03.2024
[TpakTudeckas pabora «3ydueHue
pe3yNbTaTOB TUTHOPUAHOTO CKPEIUBAHUS
y JpO30QHITBDY

79 [{uTonoruyeckrue OCHOBBI TUTHOPUTHOTO 0 23.03.2024 | bubmmoreka [IOK
CKpELIUBaHUS https://m.edsoo.ru/863e61f0

https://m.edsoo.ru/863e716¢

80 CueruieHHOe Hacle10BaHKEe MPU3HAKOB 0 23.03.2024 bubnmnoreka [JOK

https://m.edsoo.ru/863e766¢

81 XpOMOCOMHAas TEOPHS HACIEACTBEHHOCTH 0 23.03.2024 bubnmnoreka [JOK

https://m.edsoo.ru/863e7c98

82 I'eneTuka nona 0 06.04.2024 bubmuoreka [JOK

https://m.edsoo.ru/863e7aae

83 ['eHoTHuN Kak 11eI10CTHAS cCUCTEMA 0 06.04.2024 bubmuoreka [JOK

https://m.edsoo.ru/863e7dc4

84 I'eneTnueckuii KOHTPOJIb PA3BUTHS 0 06.04.2024 bubnmnoreka [JOK
pacTeHUH, )KUBOTHBIX U YEJIOBEKA https://m.edsoo.ru/863e796e

85 N3MeHUYHnBOCTH MTpU3HAKOB. BUibl 0 13.04.2024 bubnmnoreka [JOK
W3MEHYHBOCTH https://m.edsoo.ru/863e796e

86 MoaudukanroHHass K3MEHIYUBOCTh 0 13.04.2024 | bubnmoreka [JOK

https://m.edsoo.ru/863e7540

87 BapuannonHbI# psii 1 BapualmoHHas 0.5 13.04.2024 | bubnmoreka [JOK




KkpuBas. JlabopaTopHas pabora
«MccnenoBanne 3aKOHOMEPHOCTEN
MOIU(DUKAITMOHHOW U3MEHUYUBOCTH.
[TocTpoeHue BapualiMOHHOTO psaa U
BApUALIMOHHON KPUBOM»

https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e

88 ['eHoTHIIMYECKAs NU3MEHYUBOCTb. 0 20.04.2024 bu6mmoreka [JOK
KomMOuHaTtuBHasi ”3MEHUYNBOCTh https://m.edsoo.ru/863e7f4a

89 MyTauroHHas U3MEHYUBOCTb. 0.5 20.04.2024 bu6mmoreka [JOK
[TpakTuyeckas padora «MyTtanuu y https://m.edsoo.ru/863e81b6
Jpo30¢uIIbl (Ha TOTOBBIX
MUKpOIIpenaparax)»

90 3aKOHOMEPHOCTU MYTAI[MOHHOTO 0 20.04.2024 bu6mmoreka [JOK
nporuecca. JNUIreHeTHKa U IUTeHOMHUKaA https://m.edsoo.ru/863e8436

91 I'enernka yenoseka. [Ipakruueckas 0.5 27.04.2024 bubnunoreka [JOK
pabora «CocTaBieHHE U aHAINU3 https://m.edsoo.ru/863e86{2
POAOCIOBHOM

92 MeToapl METUITUHCKOW T€HETUKA 0 27.04.2024 bubmuoreka [JOK

https://m.edsoo.ru/863e8878

93 3HayeHue MEAUIIMHCKON T€HETHUKH B 0 27.04.2024 bubmuoreka [JOK
NPEIOTBPALICHUH U JIEUEHUU https://m.edsoo.ru/863e89a4
TeHETUYECKUX 3a00JIeBaHMI YeIOBEKa

94 OCHOBHBIE TIOHSITHS CEJICKITUU. 0.5 04.05.2024 | bubnuoreka [JOK
JlaGopatopHas pabota «/3yueHue coproB https://m.edsoo.ru/863e8c60
KYJIbTYpPHBIX PACTEHUN U TIOPOJ
JIOMAIITHUX KUBOTHBIX)

95 MeTopl CEeNeKIMOHHOM pabOoTHI. 0.5 04.05.2024 | bubnmoreka [JOK
JlaGopatopHas pabora «3yueHue https://m.edsoo.ru/863e8c60
METOJIOB CEJIEKLIUN PACTEHUIN»

96 JloCcTH)KEHHS CEeNEKIMU PaCTEHUN U 0 04.05.2024 bubnmnoreka [JOK
*KUBOTHBIX. [IpakTHueckas pabota https://m.edsoo.ru/863e8efe
«IIpuBUBKa pacTEHUI»

97 CoxpaHeHue, U3y4YeHUEe U UCTIOIh30BaHUE 0 11.05.2024 | bubnmoreka [JOK

T€HETUYECKUX PECYPCOB

https://m.edsoo.ru/863e8efe




98 buotexHonorus kak Hayka U OTpacib 1 0 0.5 11.05.2024 | bubaunoreka [JOK
npou3BojcTBa. [IpakTnueckas padora https://m.edsoo.ru/863e8d78
«M3yuenne 00beKTOB OMOTEXHOIOTUIY

99 OCHOBHbBIE HAIIPABJICHHUS] CAHTETUYECKOMN 1 0 0 11.05.2024 bubmuorexka [JOK
Ouosiorun https://m.edsoo.ru/863e9214

100 | XpomocomHas ¥ reHHasi UHKEHEPUS 1 0 0 18.05.2024 bubmuorexka [JOK

https://m.edsoo.ru/863e9214

101 | MemuuuHaCcKre OMOTEXHOIOTHHA 1 1 0 18.05.2024 bu6mmoreka [JOK

https://m.edsoo.ru/863e9214

102 | PesepsHnblii ypok. [loBTOpenue, 1 0 0 18.05.2024 bubnnoreka [JOK
00001eHNe, CHCTEMATH3AIUS 3HAHUI https://m.edsoo.ru/863e9336

OO1m1ee KOJIMYECTBO YacOB 102 9 13.5
11 kaacce

Ne Tema ypoka KoJuan4uecTBo yacon Jdara DJIeKTPOHHBIE

n/m. Bcero Kontpoabnbie | IpakTuueckue U3y4eHue (uudpossbie)

padoThI padoThI o0pa3oBaTe/IbHbIC PeCypPChI

1 DBOJIOIUS ¥ METOJIBI €€ N3YUCHHSI 1 0 0 08.09.2023 | bubmmoteka [JOK

https://m.edsoo.ru/863ea20e

2 WcTopus pa3BuTHS npeacTaBieHuil 00 1 0 0 15.09.2023 | bubnuoteka LIOK
9BOJIIOLAU https://m.edsoo.ru/863e9570

3 MWUKPOIBOITFOIIHS 1 1 0 22.09.2023 | bubaunoreka [IOK

https://m.edsoo.ru/863e9cle

4 [Momynsimust KaKk dJIeMEHTapHas eTMHUIA 1 0 0.5 29.09.2023 | bubamnoreka [IOK
BUa U 3BoronMU. JlaboparopHas pabora https://m.edsoo.ru/863e99c6
Ne 1 «CpaBHeHue BUIOB TTO
MOP(}OTOTHIECKOMY KPUTEPHIO)

5 JIBIKyIIME CUITBI (3IIEMEHTapHbIE (PAKTOPHI) 1 0 0 06.10.2023 | bubaunoreka [IOK
SBOJIFOINHT https://m.edsoo.ru/863e9da4

6 EctectBennslit oT60p 1 ero Gpopmbl 1 0 0 13.10.2023 | bubmuoteka [IOK

https://m.edsoo.ru/863e9ed0

7 Pe3ynbpratel 3BOIIOINY: 1 0 0.5 20.10.2023 | bubmuoteka [JOK




MPUCIIOCOOJICHHOCTh OPTaHU3MOB U

BH1000pazoBanue. Jlaboparopnas padora

Ne 2 «Onucanue npucrocoOIeHHOCTH
opraHusMa H €€ OTHOCUTEIbHOIO
XapakTepay

https://m.edsoo.ru/863e9fde

8 Hanpasienust 1 myTy MaKpO3BOJIIOIUU 0 27.10.2023 | bubnuoreka [IOK
https://m.edsoo.ru/863e9cle
9 HeobOpatumocTh 3BOTIONNH 0 10.11.2023
10 WcTopus xu3Hu Ha 3emiie U METOAbI €€ 0 17.11.2023
W3Y4YCHHUS
11 ['unores3sl MPOUCXOKIACHUS KU3HH HA 0 24.11.2023 | bubnuoteka LIOK
3emiie https://m.edsoo.ru/863ea5a6
12 PazButue xu3Hu Ha 3emMIie Mo 3pam 1 0 01.12.2023 | bubnuoteka [IOK
Tepuoiam https://m.edsoo.ru/863eabbe
13 OCHOBHBIE ATAIIbl SBOJIIOLUH 0.5 08.12.2023 bu6mmoreka [JOK
PacCTUTENBHOTO U )KUBOTHOT'O MUpA. https://m.edsoo.ru/863ea8bc
[TpakTryeckas pabora Ne 1 «M3y4yeHune
MCKOITAEMBIX OCTATKOB PACTCHUH U
KMBOTHBIX B KOJIJICKIIHSIX»
14 CoBpeMeHHasl cucTeMa OPraHu4YecKOro 0 15.12.2023 | bubnauoteka [JOK
MHpa https://m.edsoo.ru/863ea48e
15 DBOJIOIHS YeJI0BeKa (aHTPOIIOTEHE3) 0 22.12.2023 | bubmoteka [JOK
https://m.edsoo.ru/863eac2c
16 JiBmoxymiue cuibl (pakTopsl) 0 29.12.2023 | bubnuoteka [IOK
aHTPOIIOreHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIUU IBOIIOINA YEJIOBEKA 0 12.01.2024
18 YenoBeueckue pacsl U IPUPOJHBIE 0 19.01.2024 | bubaunoreka [IOK
aZanTaly 9eJI0BeKa https://m.edsoo.ru/863eaea2
19 PesepHbIit ypok. O600mIeHHE 11O TeMe 0 26.01.2024
«BO3HUKHOBEHME U pa3BUTHE KU3HHU Ha
3emiie»
20 DKoJ0rus Kak HayKa 0 02.02.2024
21 Cpensl 00nuTaHUs U YKOJIOTHIECKHE 0 09.02.2024 | bubnuoreka [{OK




(baxTopsl

https://m.edsoo.ru/863eafec

22 Abuornyeckue pakropsl. JlabopaTopHas 1 0.5 16.02.2024 | bu6muoteka [{JOK
pabota Ne 3. «Mopdonorudeckue https://m.edsoo.ru/863eb10e
0COOCHHOCTH PAaCTEHHI U3 Pa3HBIX MECT
obutanus». JlabopatopHas padora Ne 4.
«BnusHue cBeTa Ha POCT U pa3BUTHE
YEPEHKOB KOJIEYCa»
23 buotnueckue GpakTops 1 0 23.02.2024 | bubnuoteka [IOK
https://m.edsoo.ru/863eb348
24 DKOJIOTUYECKUE XAPAKTEPUCTUKHI 1 0.5 01.03.2024
nonyssinun. [Ipaktudeckas padora Ne 2
«[ToacuéT MIOTHOCTH MOMYSAIUN Pa3HBIX
BUJIOB PACTEHUI»
25 Coo01ecTBa OpraHu3MOB — OHOIICHO3 1 0 08.03.2024 bu6mmoreka [JOK
https://m.edsoo.ru/863eb46a
26 DKOJIOTHUYECKUE CUCTEMBI (IKOCHCTEMBI) 1 0 15.03.2024 | bubnuoteka [JOK
https://m.edsoo.ru/863eb46a
27 OcCHOBHBIE TTOKA3aTENN YKOCUCTEMBI. 1 0 22.03.2024 | bubnuoreka [IOK
Okonorudeckue nupamuabsl. CBolicTBa https://m.edsoo.ru/863eb5fa
skocucteM. Cykueccus
28 IIprpoaHbIE SKOCUCTEMBI 1 0 05.04.2024
29 AHTPONIOT€HHBIE Y3KOCUCTEMBI 1 0 12.04.2024
30 buocdepa — rimobanbHas 3KocucTeMa 1 0 19.04.2024 | bubaunoreka [IOK
3emn https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS 1 0 26.04.2024 | bubnuoteka [IOK
onocdepsl https://m.edsoo.ru/863ebd 16
32 YesnoBeuecTBo B Onochepe 3emin 1 0 03.05.2024
33 CocyiiecTBoBaHUE TPUPOIBI U 1 0 10.05.2024 | bubmuoteka [IOK
YeJIOBEUECTBA https://m.edsoo.ru/863ebale
34 PezepHblil ypok. O600111€HUE TEMBbI 1 0 17.05.2024
«Co0011eCcTBa U DKOJIOTUUECKHAE CUCTEMBD)
OOb11ee KOJTMYECTBO YacOB 34 2.5







YYEBHO-METOANUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
HNPOLHECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /IUVISA YYAEHUKA

* buonorus, 10 knacc/ Ilaceunuk B.B., Kamenckuii A.A., Pyouos A.M. u
npyrue /Ilon pen. Ilaceunmka B.B., AxkmnumonepHoe oo61mecTBo «M3maTenbcTBo
«IIpocBemienue»
 buosnorus, 11 knace/ [Taceunuk B.B., Kamenckuit A.A., Py6uioB A.M. u npyrue
/Mlon pen. Ilaceunuka B.B., Axumonepnoe oOmiectBo «M3marenbCcTBO

«IIpocBemenue»

METOIUYECKHUE MATEPHAJIBI JIUIAA YYUTEJIA

buonorusg. [laceunuk. 10-11 kmacc

OUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbl U PECYPCbI
CETU UHTEPHET
Chepym
POIII 10-11 kmace
Pemry EI'D
dulln



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTucpukaT 294590421595703939189969587970239985033448730078
Bnageney Cacpporoa Onkra BnagummupoBHa

OeicTevTened C 18.06.2024 no 18.06.2025
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